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FOREWORD 


Among the publications of the National Bureau of Economic 
Research, this work stands in a rather special category. The pre- 
vious studies of the National Bureau, we may hope, have extended 
the frontiers of knowledge, but this undertaking more decidedly 
than its predecessors, opens new paths. On such a scale, it is the 
pioneer effort, to explore, with all available statistical instruments, 
the recesses of the labyrinth of prices. It will not only furnish 
clues and new starting-points for further explorations, but, long 
after its immediate initiative has had its effect, we believe that it 
will remain a signal achievement in the history of scientific re- 
search. 

With all its special individual significance, this investigation 
belongs not only in method and spirit but also in its inception to the 
same family in which are ranged the related studies of the National 
Bureau. It lies close to the work on business cycles which is one of the 
chief concerns of this group of economists. The analysis of the recur- 
rent fluctuations of business activity led directly to a close exam- 
ination not only of one important aspect of price relationships but 
of the whole system of prices and its internal structure. The di- 
rectors of research of the National Bureau, nearly three years ago, 
were considering the attractions and the difficulties of the wider 
problem when they learned that among the few well-equipped statis- 
ticians who had already initiated research in this little-explored 
field was Dr. Frederick C. Mills of Columbia University. The 
National Bureau promptly offered him its facilities, and this notable 
volume is the first fruit of that collaboration. 


The attentive reader of the following pages—and they are 
obviously addressed to that distinguished person—will perceive 
that Dr. Mills has progressed logically and methodically, from sec- 
tion to section and chapter to chapter. So far, therefore, as 
this first volume pursues the analysis of price relationships, it is a 
unified whole; but it is, nevertheless, only a finished portion of 
what has been planned and is now proceeding. It needs to be 
supplemented by the examination of certain important com- 
ponent elements of the price system and their relationships— 
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problems with which a second volume will deal. For the sake of 
the rounded presentation of the subject there might have been 
some advantages in postponing the publication of the four chapters 
herewith presented until the work on the second volume had been 
completed. Both practical and scientific considerations, however, 
outweighted the aesthetic argument. The work of the National 
Bureau is continuous and its publications on national income and 
business cycles are already of a serial character. The comment and 
criticism which each publication enjoys from members of the staff 
and from the Directors of the organization are reenforced from the 
wider scientific public. It is a reciprocal service which a body of 
investigators owes and receives. 


The attentive and inquiring reader may also look to the second 
volume for some marshalling and review of the evidence here 
gathered for or against the provisional working hypothesis which 
underlies this work, namely that, despite the apparent haphazard 
variability of relationships, there is in fact an orderly universe 
of prices, in which there prevail discoverable “‘laws.’’ In the present 
state of the science, certitude is not attainable; but the present 
installment of the inquiry opens new glimpses of regularities of 
trends in time and space which both justify the effort and act as 
spur to fresh endeavor. It is clear that this generation of scientific 
observers in the social sciences must operate with a measured or 
measurable base-line which is too short in time and too narrow in 
content, and this is particularly true of the statistical material, 
covering only wholesale prices for a few recent decades, which is 
available for this study. But it is worth while to make a serious 
beginning, and this Dr. Mills has done. 


Epwin F. Gay, 
Wes.LeEyY C. MrtcHeEt1, 


Directors of Research. 


RESOLUTION 


ON THE RELATION oF THE Dimecrors TO THE 
Economic Work or THE Bureau 


—The object of the Bureau is to ascertain and to present to the public 
important economic facts and the interpretation thereof in a scientific 
and impartial manner, free from bias and propaganda. The Board 
of Directors is charged with the responsibility of ensuring and guaran- 
teeing to the public that the work of the Bureau is carried out in strict 
conformity with this object. 

2—The Directors shall appoint one or more directors of research chosen 
upon considerations of integrity, ability, character, and freedom from 
prejudice, who shall undertake to conduct economic researches in con- 
formity with the principles of the Bureau. 

38—The director or directors of research shall submit to the members of 
the Board, or to its executive committee when such is constituted and 
to which authority has been delegated by the Board, proposals in respect 
to researches to be instituted; and no research shall be instituted without 
the approval of the Board, or of its executive committee. 


4—Following approval by the Board, or its executive committee, of a 
research proposed, the director or directors of research shall as soon as 
possible submit to the members of the Board, by written communication, 
a statement of the principles to be pursued in the study of the problem 
and the methods to be employed; and the director or directors of re- 
search shall not proceed to investigate, study, and report in detail, until 
the plan so outlined has been approved by the board or the executive 
committee thereof. 

5—Before the publication of the results of any inquiry the director or 
directors of research shall submit to the Board a synopsis of such results, 
drawing attention to the main conclusions reached, the major problems 
encountered and the solutions adopted, the nature of the sources from 
which the basic facts have been derived, and such other information as 
in their opinion shall have a material bearing on the validity of the 
conclusions and their suitability for publication in accordance with the 
principles of the Bureau. 

6—A copy of any manuscript proposed to be published shall also be sub- 
mitted to each member of the Board, and every member shall be entitled 
if publication be approved, to have published also a memorandum of 
any dissent or reservation he may express, together with a brief state- 
ment of his reasons therefore, should he so desire. The publication of 
a volume does not, however, imply that each member of the Board of 
Directors has read the manuscript and passed upon its validity in every 
detail. 

%—The results of any inquiry shall not be published except with the ap- 
proval of at least a majority of the entire Board and a two-thirds 
majority of all those members of the Board who shall have voted on the 
proposal within the time fixed for the receipt of votes on the publication 
proposed; such limit shall be 45 days from the date of the submission of 
the synopsis and manuscript of the proposed publication, except that the 
Board may extend the limit in its absolute discretion, and shall upon 
the request of any member extend the limit for a period not exceeding 
30 days. 

8—A copy of this memorandum shall, unless otherwise determined by the 
Board, be printed in each copy of every work published by the Bureau. 


Adopted Oct. 25, 1926. 
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THE BEHAVIOR OF PRICES 
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FREDERICK C. MILLS 


INTRODUCTION 


That prices play a part of extreme importance in the working 
of the economic system requires no demonstration. The produc- 
tion, distribution and consumption of goods are, of course, fun- 
damental activities, but as the modern economic system is or- 
ganized they are conditioned and influenced at every point by prices 
and price relations. Prices constitute the medium of economic 
control. It is futile to study modern economic life without regard 
to the part which money and prices play. 

This part has been described in a general way elsewhere, and 
calls for no extended treatment here. The prices of individual 
commodities, in their changes, stimulate or retard production and 
consumption and, in turn, reflect changes in production and con- 
sumption. So, also, the prices of individual services affect, and 
reflect, changes in the direction of human effort. But there exists 
a broader set of price relations, of importance equal to the specific 
connections between changes in the prices and quantities of in- 
dividual commodities. These are the numerous relations, of vary- 
ing degrees of intimacy, which tie all prices into a system—‘‘a 
highly complex system of many parts connected with each other in 
diverse ways, a system infinitely flexible in detail yet stable in the 
essential balance of its interrelations, a system like a living organism 
in its ability to recover from the serious disorders into which it 
periodically falls.’’! 

The objectives of the present study are, first, to secure a fuller 
understanding of the behavior of individual commodity prices and, 
secondly, to increase our knowledge of the working of the price 
system and of the interrelations between its component elements. 
To attain the first objective we shall make use of various methods 
of measuring the characteristics of individual price series. In seek- 
ing to attain the second we shall be searching for uniformities and 
regularities in the behavior of prices in combination. We shall be 
measuring tendencies which manifest themselves when a group of 
prices is studied, and tracing relations between prices and groups of 
prices. We shall be seeking principles of order in the realm of prices. 

1Business Cycles, by Wesley C. Mitchell. Berkeley, University of California Press, 


1913, p. 31. 
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This search for uniformities and regularities is that which en- 
gages scientific workers in all fields. It is a simple undertaking— 
before the data are collected and one immerses himself in masses of 
facts. Then there emerge those “profundities, complexities, in- 
volutions, analogies, differences and dependencies” which both 
harass and encourage the research worker. In all work in the bio- 
logical and social sciences these complexities are intensified by the 
omnipresent fact of variation, a reflection of the presence of nu- 
merous forces behind the phenomena we are observing. 

Yet, in spite of the number of factors and the complexity of the 
facts, there is hope of finding regularities in the field to be studied. 
It was one of the most fruitful scientific discoveries of modern times 
that regularities appear even where sheer chance rules. Though in 
the realm of chance the individual event may be unpredictable, 
definite principles of order prevail among groups of such events. 
When we are dealing with the price system it is with groups of ob- 
servations that we shall be concerned, and when we seek for regu- 
larities it will be regularities among large groups, to which in- 
dividual prices may furnish numerous exceptions. 

The reason for the existence of regularities in the price system, 
as in all fields marked by the presence of such variation and com- 
plexity as here prevail, may not be a matter of immediate eco- 
nomic interest. Yet a suggestion of Charles S. Peirce is so per- 
tinent to the study of prices that it may be touched upon. Peirce 
found the explanation of regularities in the universe in a tendency 
to form habits, a tendency toward mutual assimilation, which he 
believed to prevail in nature.!| The validity of this hypothesis, as 
applied to all nature, does not concern us here. But the price 
system seems to furnish a striking and curious illustration of such a 
tendency in the realm of economics, a tendency of which there is, 
perhaps, a rational explanation which cannot be found for Peirce’s 
broader generalization. 

The isolated prices that were quoted in the dawn of the money 
economy must have been connected to other prices by ties that were 
but. feeble and remote, and the circle within which the influence of 
a given price transaction was felt must have been a very narrow 


sey, F 
one.” But as the money economy developed these ties increased in 
BC hance, Love and Logic, New, York, Harcourt Brace, 1923. 
It is probable that in early historical periods price transactions were few, comments 
Dr. Gay, and that the ties which would create a system of prices were feeble. But the 
telations among such prices as existed, and the temporal ties bindin given rices to 
those earlier and later in time, were close and rigid. The few established pega (e.g 


rhose for cattle, slaves, salt) changed but little or not at all over long periods of time. 
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number and in strength. Small net-works of price relations ex- 
panded and established contacts with other such net-works. The 
price system grew until the mesh of price relations included, as it 
does today, all industrialized communities. While this “mutual 
assimilation” was taking place, those regularities which, in Peirce’s 
view, constitute the “habits” of nature were coming into existence. 
Characteristic modes of behavior were being impressed upon various 
groups of prices by underlying natural forces, by the pressure of 
competition, by factors connected with the business cycle, and by 
other agencies the effects of which probably cannot be traced in 
detail. And the process by which price ties have been formed and by 
which characteristic modes of behavior have been acquired still goes on. 

In some such way has the price structure developed. Out of 
the bids and offers of burgher, craftsman and wandering trader has 
grown an all-embracing system, with the “profundities, complexities, 
involutions, analogies, differences and dependencies” which it is 
the duty of the economist to trace. The pioneer work of Wesley C. 
Mitchell marked a beginning in the charting of this system and in 
the tracing of the bonds which tie together the component parts. 
The completion of this work lies far in the future. If the price 
system could be fully explored, if all ties and connections could be 
traced and all fluctuations explained, then, perhaps, man could 
understand and control the economic system he has created. We 
can doubtless come much closer to that objective than we now are. 
It is doubtful, in a changing world, that it will ever be attained. 

In attacking this general problem the first step has been the 
securing of measures which describe the behavior of individual 
commodity prices. Not all the characteristics of individual prices 
are subject to measurement according to a standardized scheme, 
but such a scheme is necessary if comparable results are to be 
secured. The first part of the present report is concerned with the 
development of such measures. These measures possess interest 
and economic significance in their own right for the light they 
throw on the behavior of individual commodity prices, and for this 
reason the results have been given in detail. They are of interest, 
also, for another reason. Such measures for a number of individual 
price series furnish the raw materials for the study of tendencies, 
variations and relations of various sorts within the system of prices. 
This is the primary purpose for which they have been assembled. 
These measures are dealt with in the first two chapters of the present 


volume. 
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The third and fourth chapters are concerned with the behavior 
of prices in combination. The various measures discussed in these 


chapters relate to the price structure as a whole, without regard to — 


its component elements. We might view the sections which relate 
to prices in combination as dealing with the stability and instability 
of prices. George Darwin has said that the study of stability and 
instability furnishes the main problems with which physicist and 
biologist are alike concerned, and it is probable that most economic 
problems have a similar genesis. It is certain that the main prob- 
lems to be faced in an analysis of the price system are essentially 
problems of stability and instability. It is the instability of this 
system and the economic effects of this instability which render so 
imperative a fuller understanding of it, and make so necessary an 
increase in our power to control it. This necessity of understanding 
holds, no matter what the cause or causes of price instability may 
be. Whether price instability be traceable to specific money and 
price conditions, whether price instability be merely a reflection of 
general economic instability, or whether price instability and eco- 
nomic instability react upon each other, this subject is a matter of 
crucial importance. 

The nature of price instability is itself a matter for investiga- 
tion, before methods of measuring instability may be considered. 
Our primary interest here is not in the instability of prices of in- 
dividual commodities, though this is involved in the problem, but 
in conditions of general price instability, where large numbers of 
commodities are concerned. But the term ‘“‘price instability” in 
this general sense is often used ambiguously. What is meant by a 
condition of price instability? What kinds of instability may be 
present in the price structure? How shall price instability be 
measured? Are the currently compiled index numbers of prices 
adequate measures of all the disruptions and distortions which 
may develop within the system of prices? These are some of the 
questions which will receive consideration. 

__ Ina later study the materials assembled in the present volume 
will be used, with other data, inseeking to define certain of the com- 
ponent elements of the price system, and in attempting to trace 
relations between these elements. 

Satisfactory data constitute, of course, a prime requirement in 
such an investigation. In the field of prices we have data which 
serve in a fairly satisfactory fashion for the construction of whole- 
sale price index numbers of the usual type. But data which will 
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serve this purpose may not be satisfactory for a detailed study of 
price behavior of the type here suggested. For this latter purpose 
we need a considerable number of pure price series drawn from 
various geographical regions and representing all stages of the 
productive and distributive process. By a pure price series is meant 
one which relates to a homogeneous commodity, which is drawn 
from a single market (i. e., is not an average of prices in several 
markets) and which is derived throughout from the same type of 
transaction. Having a wide variety of such series, representing all 
geographical areas and all economic stages, the application of a 
standardized technique of analysis would yield a wealth of infor- 
mation regarding the behavior of individual prices, the relations 
among elements in the price system, the incidence of the business 
cycle, the characteristics of a competitive price, and the price 
structure in general. ‘The compilation of such data, adequate both 
in quality and scope, is a task for the future. 

Considerable emphasis has been placed in the present study 
upon the technique of analysis. A few of the elements in this 
technique are novel; most of them are orthodox statistical devices. 
Their application, in combination, represents an attempt at a sys- 
tematic study of price behavior. The technique is doubtless capable 
of improvement, but only by the extensive application of some such 
standard method can economists build up that body of concrete 
facts and principles relating to price behavior and price relations 
which is necessary to an understanding of the price system. 


CHAPTER I 


MEASURABLE CHARACTERISTICS OF COMMODITY 
PRICES 


2 he present inquiry is concerned with the behavior of com- 
modity prices, singly and in combination. Of the movements to 
which the prices of specific commodities are subject but little is 
known, in detail, and our knowledge of the immediate causes of such 
movements and their relative importance is still more meager. 
Without such detailed information an accurate conception of the 
structure and working of the price system is impossible. The first 
stage of the investigation deals, accordingly, with the behavior of 
individual commodity prices. 

No list of the characteristics of specific price series would be 
complete for all purposes. In selecting the characteristics which 
are described in this study emphasis has been placed on those 
properties of commodity prices which possess general economic 
interest and which lend themselves to quantitative treatment. The 
present classification is an experimental one, however, and is not to 
be looked upon as rigid or exhaustive. This classification includes 
the following aspects of price behavior: 


Changes between specific dates. 

Variability. 

Trend over a stated period of time. 

Timing, duration and amplitude of individual price changes 
during general price movements. 

5. Flexibility; correlation between prices and quantities. 

6. Regional differences in prices and in price behavior. 


A consideration of the nature of the above characteristics and 
the selection of suitable methods of measurement will be our first 
concern. Five of these characteristics are treated in the present 
chapter. Regional differences in prices and in price behavior, which 
stand in a slightly different category, are discussed in the following 
chapter. 


ee di oe iS 


I Price Changes Between Specific Dates 


Changes of this type require no explanation here, for they have 
furnished the main problems which have engaged students of prices 
in the past. Attention was first drawn to the important fact of a 
fluctuating price level and to related questions dealing with the 
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purchasing power of money by such changes in the prices of in- 
dividual commodities, and the data for the study of these problems 
have been derived from records of individual price movements. 
Changes in commodity prices from day to day, week to week, 
month to month, year to year, or in reference to a fixed base, may 
be measured either in absolute or relative terms. The following 
table furnishes examples of the measures which may be employed. 


TABLE 1 


AvERAGE ANNUAL Prices or Hines, aT WHOLESALE, 1890-1926 
(GREEN, SALTED, PACKERS’: HEAVY NATIVE STEERS, CHICAGO)’ 


(1) (2) 5 
Year Average price Price change Link relative Fixed base 
per pound from preceding _|(preceding year relative 
year =100) (1913=100) 
1890 $.093 50.7 
1891 -095 $+.002 101.9 51.7 
1892 087 ==.008 91.6 47.3 
1893 (075 =, 042 86.1 40.7 
1894 064 = 011 85.6 34.9 
1895 103 +.039 160.4 55.9 
1896 :081 = 022 78.9 44.4 
1897 -100 +.019 122.8 54.2 
1898 1445 +.015 115.6 62.6 
1899 io +.009 107.3 67.2 
1900 119 —.005 96.7 64.9 
1901 124 +.005 103.6 67.3 
1902 134 +.010 108.2 io 
1903 ‘117 == 017 87.3 63.6 
1904 ‘117 +.000 100.0 63.4 
1905 143 +.026 122.6 77.8 
1906 154 +.011 107.9 83.9 
1907 146 —.008 94.3 79.1 
1908 134 = 12 91.8 72.6 
1909 165 +.031 123.3 89.6 
1910 155 —.010 93.9 84.1 
1911 148 ==,007 95.5 80.3 
1912 ‘176 + .028 119.2 95.7 
1913 184 + .008 104.5 100.0 
1914 196 +.012 106.7 106.7 
1915 242 +.046 123.3 131.6 
1916 262 +.020 108.2 142.4 
1917 327 +.065 124.8 178.0 
1918 301 == 000 92.0 163.8 
1919 "393 +.092 130.6 213.8 
1920 (312 —.081 79.4 169.8 
1921 139 178 44.6 75.6 
1922 .180 +.041 129.5 98.0 
1923 167 013 92.8 90.6 
1924 147 —.020 88.0 79.9 
1925 160 +.013 108.8 Si 
1926 140 —.020 87.6 76.3 


lExcept where otherwise noted i 
Bes one all prices are taken from the wholesale price bulletins of the U. S. 
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ah In a later chapter the analysis of such measures, in combination, 
is discussed in detail. 


II Variability of Commodity Prices 


Commodities differ materially among themselves in respect to 
the amplitude and frequency of their price movements, their 
proper fluctuations,” in Edgeworth’s phrase. The prices of certain 
commodities, such as bread, change but slightly or not at all over a 
long period of time. Others, of which potatoes are a notable example, 
are characterized by widely varying prices from month to month 
and from year to year. These differences in variability may be due 
to differences in the organic nature of the commodities in question, 
or to differences in the conditions under which they are produced, 
marketed and consumed. 

The type of variability which is to be measured is a matter for 
determination before methods of measurement may be decided 
upon. For some purposes interest might attach to day-to-day, 
week-to-week, month-to-month or year-to-year variation, or to 
seasonal or cyclical price fluctuations. Cyclical movements are 
dealt with in section IV, below. No attempt has been made in this 
study to measure seasonal movements. It has not seemed feasible 
or desirable, for the purposes of the present inquiry, to compute 
measures of variability relating to such short intervals as the day or 
the week. These considerations restrict us in the present section 
to three indexes of price variability, one measuring the amplitude of 
monthly price fluctuations, another measuring the frequency of 
monthly price changes, a third measuring the amplitude of year-to- 
year movements. 

1. Tae Measurement or MontTaty VARIABILITY 


In measuring the fluctuations of monthly prices within a given 
year, the mean deviation from the average price for the year has 
been employed. This measure may be exemplified with reference 
to the following price quotations. 


TABLE 2 


AvreracEe Montuty Prices or Print CLoras, AT WHOLESALE, 1925 
(27 incu, 64 x 60) 


Month Average price per yard Month Average price per yard 
January $.069 July .065 
February .068 August .066 
March .069 September .067 
April .067 October .067 
May 064 November .063 
June .063 December .061 

Average .066 
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The average deviation of these twelve monthly prices from 
their mean is $.00208. Expressing this measure as a percentage of 
the mean, for purposes of comparison, we have a value of 3.2. 
Such measures have been computed for print cloths for the years 
from 1890 to 1926. These appear in Table 3 and, in graphic form, 
in Figure 1-C. 


TABLE 3 
Measures oF MontTHuy VARIABILITY OF PRINT CLOTH PRICES, 
1890-1926 
Year Mean deviation as percentage Year Mean deviation as percentage 
of mean annual price of mean annual price 

1890 2.6 1909 Sai 

1891 1.6 1910 4.8 

1892 UP 1911 5.4 

1893 1225 1912 6.5 
1894 Rf 1913 3.6 

1895 U8 1914 9.9 

1896 38) 1915 6.4 

1897 350 1916 14.4 
1898 4.0 1917 14.5 

1899 4.3 1918 Sou 

1900 S30) 1919 20.9 

1901 7.4 1920 26.7 

1902 4.4 1921 14.2 

1903 Bod 1922 7.8 

1904 10.9 1923 6.8 

1905 13.0 1924 Oeil 

1906 4.4 1925 Jey 

1907 7.4 1926 6.1 

1908 6.8 


Measures of variability similar to the above have been com- 
puted for over two hundred commodities for each year from 1890 
to 1926, employing wholesale price quotations. (The actual number 
varies from 204 to 214.) Each annual measure relates to price 
variation within the year, reflecting movements due to all causes, 
secular, seasonal, cyclical, or accidental. For some purposes it 
would be desirable to segregate these elements and to have measures 
of the price variation due to each of these forces acting in isolation. 
Partly because of the physical impossibility of analyzing in this re- 
fined fashion any large number of cases, no attempt has been made 
to separate these elements in measuring variability. But there 
were other considerations in the choice of the present method. For 
many practical purposes the deviations of prices within a given year 


‘See, however, the measures relating to trends and t li i 
given in sections III and IV of this hapten iimterian bhasteinc 


} 
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from the average for that year need not be broken up and attributed 
to diverse forces. The price changes themselves are the facts of im- 
mediate concern to producers and consumers. A measure of these 
variations in the price of a single commodity may be accepted at its 
face value and compared with similar measures for other commod- 
ities. 

If there is an appreciable upward or downward trend in the 
prices of a given commodity, or if these prices are subject to con- 
siderable changes from year to year for any reason, the absolute - 
mean deviations for different years would not be comparable, since 
the bases from which the deviations are measured would differ ma- 
terially in value. This difficulty is overcome by expressing the mean 
deviations as percentages of the respective annual averages. Thus, 
although the trend factor may slightly affect the value of the 
measure of variability for a given year, it does not lessen the com- 
parability of measures for different years. 

For most agricultural products more significance attaches to 
measures of price variability based upon monthly prices prevailing 
within the crop year than to measures derived from prices within 
the calendar year. The use of the calendar year introduces changing 
crop conditions as one important element in monthly variability. 
By restricting the annual measures to crop years we secure a time 
unit within which the influence of one crop is dominant. Such 
measures have been computed for 18 agricultural products, to which 
there correspond 19 price series. 

It is impossible to include in this report all the measures of 


1Following are the commodities for which crop year measures have been computed. 
The crop years employed are indicated. 


Commodity Crop Year 
Barley August to July 
Corn November to October 
Oats August to July 
Rye July to June 
Wheat July to June 
Beans September to August 
Cotton August to July 
Eggs April to March 
Flaxseed September to August 
Hay July to June 
Hops July to June 
Onions July to June 
Potatoes September to May 
Rice August to July 
Flour, rye July to June 


Flour, wheat 
Apples (evaporated) 
Cottonseed oil 


July to June 
June to May 
August to July 


FIGURE 1 
VARIABILITY OF COMMODITY PRICES, AT WHOLESALE. 


Measures of Monthly Variability, expressed as Percentages of Average 
Annual Prices, 1890-1926. 
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FIGURE 1 (Cont.) 
VARIABILITY OF Commopity Prices, AT WHOLESALE. 
Measures of Monthly Variability, expressed as Percentages of Average 
Annual Prices, 1890-1926. 
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FIGURE 2 
Measures of Monthly Variability of Four General Economic Series, 
expressed as Percentages of Average Annual Values 
1890-1926. 
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variability computed for the separate years since 1890 for all the 
commodities studied. In Table II‘ annual measures for the years 
from 1890 to 1926 are given for three selected groups of commodities, 
representing agricultural products, raw minerals and metals, and 
fabricated industrial products. The measures for certain of these 
commodities are presented graphically in Figure 1. There are, it 
will be noted, pronounced differences between these commodities in 
respect to the magnitude of monthly price fluctuations and in the 
changes which have taken place in these movements during the 
period covered. 

For comparison with these indexes of price variability corres- 
ponding measures have been computed for a number of other 
economic series. The annual values are given in Table III, of the 
Appendix. Four of these series are plotted in Figure 2. 

The measures of monthly price variability for all commodities 
are shown, in summary form, in Tables IV and V. In order that 
changes in variability may be noted, the period from 1890 to 1925 
has been divided into five subdivisions, including four periods of 
eight years each and a final period of four years, and a measure of 
variability has been computed for each of these periods. In ad- 
dition, two general averages have been calculated. One of these is 
based upon the entire 36 years covered, the other upon the same 
data excluding the disturbed years, 1914 to 19212 

The following figures, relating to the prices of nineteen im- 
portant commodities, exemplify the results secured. These com- 
modities are arranged in order of magnitude of the averages in 
column (9). 


1Roman numerals refer to tables in the Appendix, while Arabi b f 
tables in the body of the text. a a 


*The averages based upon crop-years cover only 35 years. The sub-periods are of 


the same length as those relating to calendar year measures, except for the second period 
from 1898-99 to 1904-05, which includes but 7 years. 4 


CHARACTERISTICS OF COMMODITY PRICES 45 


TABLE 4 
Measures or Montary VARIABILITY oF Prices or SELECTED 
Commopitigs, AT WHOLESALE, 1890-1925 
Averages, by Periods 


(1) (2) (3) | Gad 6 S)y [e@)s 27 8 9 
Ref. Commodity 1890-|1898—|1906- ce “be eon HENS Gi 
No.! 1897} 1905] 1913] 1921] 1925] inclusive | excluding 

1914-21 
280 |Steel rails Bei <i OAC Sica 6 2.4 DP 
441 |Leather So) PA AE A Re) See DES 
233 |Anthracite coal Gb) AES SEO Bari) ales Ball Ball 

120 |Flour, wheat? Amn et S| (eed nol ae ONO me Se) Sad 4.4 
293 |Copper, ingot 5.0) Say Weill Basi) ahaa Si 4.9 

64 |Beef o.4| 4.2! 5.4) 5.8) 4,9 Se 5.0 
236 |Bituminous coal Sad S4il Boalll O42) Oe 6.0 5.0 
202 |Cotton yarns’ Ee, Soll Soil SoA) So zac! 5.4 

6 |Wheat? Oa) ZEAL Sesh WOES) Set! 6.6 5.5 

13 |Cattle 429473! 6.0)" 708.4 5.9 5.6 
195 |Print cloths Soll nel! SG) a By) 7.6 Bet 
259 |Pig iron Sel) Bo) “GsGp Ossi) Wl© ail 6.5 
149 |Sugar, raw S0)) odo illl as} We) OA) 63.3) hth 
276 |Steel billets OnGl 958) 952 9lee9" 6) 5.4 7 if 7.2 

25 |Cotton? Gus; WO) Seal ies” 76) 8.2 Us 
247 |Petroleum 9.0) 9.4) 2.9) 8.1) 10.5 oll 7.6 
451 |Rubber SoA Se OO ae Tre re 8.7 8.2 

51 |Potatoes? D-Oet 5: o) S60) 20k0 1325), 1404 12h 
239 |Coke Hoth) VSG) 113 363| 1K5.3)) Deb) eh 13.9 


1A reference number has been given to each wholesale price series used. A complete list, with des- 
criptions, is contained in Table I, of the Appendix. 

2Averages are for crop years 1890-91 to 1897-98, 1898-99 to 1904-05, 1905-06 to 1912-13, etc. 

3Prices for 1890, 1891, 1892 missing. 


Similar averages for certain selected economic series are given 
below. 


TABLE 5 
Measures oF MontTuiy VARIABILITY OF Srx EconomMIc SERIES, 
1890-1925 
Averages, by Periods 
(1) (2) (3). | (4) |G). |2C6) (7) (8) 
1890—|1898—]1906—]1914—]1922—|1890-1925]1890-1925 
1897 |1905 |1913 |1921 |1925 | inclusive | excluding 
1914-1921 
Yield on fifteen railroad bonds Ls I a Pe il.8) 1.6 1.4 
Index of general business con- 
ditions (A. T. & T.) 5.8) Ball 2.8) 23] 28 oly 3.8 
Index of industrial stock prices 
(Dow-Jones)! Ge | SO) WS) Ge) sd 6.5 
Pig iron production 14.1} 7.6} 9.0] 10.9] 12.8) 10.6 10.6 
Discount rate on 60-90 day com- 
mercial paper 13.7] 11.6] 10.6} 8.8) 7.6) 10.8 11.3 
Interest rate on call loans 31.6] 36.6] 33.0] 18.9] 12.0} 28.0 30.6 


1This is the Dow-Jones index for the period since 1897. For the years 1890-1896 the index com- 
puted by the Reports Department of the Federal Reserve Bank of New York, which carried back the 
Dow-Jones index by months to 1872, has been used. A full description of the measure will be found in 
Interest Rates and Stock Speculation, by Owens and Hardy (N. Y. Macmillan, 1925, Institute of Eco- 
nomics Series) pp. 139-144. 

Measures of variability similar to those given above have been computed from the monthly values 
of a weighted index of railroad stock prices constructed by Frederick R. Macaulay. (This index, with an 
account of its construction, will appear in an early publication of the National Bureau of Economic 
Research.) The measure of monthly variability during the period 1890-1925 has a value of 4.3; for the 
same period, excluding 1914-1921, the value is 4.5. These are appreciably lower than the corresponding 
measures for industrial stocks. 
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In considering the significance of these figures it should be re- 
called that each of the eight-year averages rests, ultimately, upon 
96 monthly price quotations, while the average for the four years, 
1922-1925, rests upon 48 monthly quotations. 

It is clear from Table 4 that individual commodities differ ma- 
terially in the matter of price variability and, also, that the varia- 
bility of specific commodities has changed from period to period. 
Thus the index for petroleum, which had stood at 9.0 and 9.4 
during the first two periods, declined to 2.9 during the third period. 
As opposed to this, the index for rubber increased from 3.9 to 10.9 
between the second and the third periods. 

Since the pre-war years were divided into three eight-year 
periods, the relations between the averages for the first and third 
periods may be compared, in determining whether the tendency be- 
tween 1890 and 1913 was in the direction of greater or less varia- 
bility in the prices of individual commodities. Of the total number 
of commodities for which measures of monthly variability over the 
entire period have been computed (206), the prices of 78 were mark- 
ed by increasing variability during the years from 1890 to 1913, 9 
showed no change in the matter of price variability, and the prices 
of 119 became less variable. The general tendency was in the di- 
rection of declining variability. 

These measures of variability by periods may be used to answer 
another question of some current interest. The last average given 
relates to the four years, 1922-1925. Was the variability of in- 
dividual commodity prices during these years greater or less than 
during the years immediately preceding the war-time disturbances? 
This question may be answered, for any commodity, by comparing 
the average for the four years, 1922-1925, with the average for the 
eight-year period, 1906-1913. Of the total number of commodities 
studied, the prices of approximately two-thirds were more variable 
during the years 1922-1925 than they were during the eight pre-war 
years. The influence of the war-time disturbances upon individual 
prices has persisted, apparently, and, in so far as the four years from 
1922 to 1925 may be used as a criterion, has left us with more variable 
prices than we had during the years immediately preceding the war. 

The general averages of monthly price variability, which are 
given in columns (8) and (9) of Appendix Table IV and of Table 4 
of the text, may be used in comparing commodities in respect to 
their “proper fluctuations.” To facilitate this comparison the com- 
modities listed in these tables are arranged in order of magnitude of 
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FIGURE 3 
VARIABILITY OF ComMopiITy PRICES, AT WHOLESALE. 


Ranking of Commodities by Groups according to the 
Monthly Variability of Prices.! 


(Averages based upon monthly prices for the period 1890-1925, excluding 1914-1921.) 
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modities are given in the Appendix, in order.cf 
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1Values of the variability measures for specific co i Uf fez fart products and foods, and 


magnitude, by groups, as plotted in this diagram. 
Table IV for all other groups. 
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the averages for the period 1890-1925, excluding 1914-1921. In 
Table IV the arrangement is by commodity groups, the groups 
being those employed by the United States Bureau of Labor Statis- 
tics. A second arrangement of farm products and foods is made in 
Table VI, where crop year measures are used in determining the 
ranking of individual commodities. 

The final averages in Table 4 range from 2.2 for steel rails to 
13.9 for coke. The measures in the general table extend from .02 
for trowels to 24.4 for onions. The variation within each group is 
shown by Figure 3, in which the data of Table IV are graphically 
presented. (The sections of the chart relating to farm products 
and foods follow the ranking of Table VI.) The wide differences 
between the measures for different commodities give evidence of 
the diversity of forces which are responsible for fluctuations in the 
prices of economic goods. 

In comparing the measures for different commodities given in 
the preceding and certain following tables the differences in the ori- 
ginal price quotations should be borne in mind.2. Some of the ori- 
ginal prices are averages of quotations at several plants or in several 
markets. This prior averaging would tend to lessen the price 
variability of these commodities, as compared with other com- 
modities for which quoted prices relate to a single market or a 
single plant. Again, some monthly prices are averages of daily or 
weekly quotations, while others are those prevailing on the first or 
fifteenth of the month. It is stated by the Bureau of Labor Statis- 
tics, however, that prices prevailing on the first or fifteenth of the 
month are taken only for those commodities which are quite stable 
in price. This being so, the measures of variability are probably 
not materially affected by the methods of securing price quotations. 


1The groups are those employed by the Bureau of Labor Statistics prior to the re- 
cent revision of its index number of wholesale prices. 

*See Appendix Table I for a full description of the various commodities and their 
price quotations. 

‘This is true, for recent years, of the quotations on matches (average of 3 varieties) 
and common lime (average of 15 plants). 

‘A minor difficulty in the measurement of variability arose from the form in which 
actual prices are published by the Bureau of Labor Statistics. These prices are given to 
three decimal places, a form which is retained whether the price falls in the neighbor- 
hood of thirty dollars per unit (as for steel billets) or seven mills per unit (as for sul- 
phuric acid). Thus the 1925 average price of steel billets is given as $35.452 (per ton) 
while the price of sulphuric acid is given as $.007 (per pound). A change of 1-100th of 
one per cent would be recorded for the former, while a change of ten per cent might not 
be reflected in the published price of the latter. It has been possible to meet this diffi- 
culty, in part, by using the relative prices which the Bureau publishes (which are 
always given to the first decimal place), but these relatives do not meet the needs of 
those whose interest lies in the actual prices. These needs would be best served, it 
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Difficulties of the same sort arise when measures of variability 
for different periods are compared. A radical alteration in the 
method of securing monthly prices might destroy the homogeneity 
of a series, for the present purpose.!_ The only general change of this 
nature made by the Bureau of Labor Statistics was in substituting 
average monthly prices (based on daily or weekly quotations) for 
first-of-the-month quotations. This change was made within recent 
years in computing the monthly prices of some 74 commodities, 
most of which were agricultural products, foods, or textiles. It is 
impossible to determine the effect of this substitution upon the 
magnitude of the monthly fluctuations, but there is no reason to 
believe that it has been material. In spite of these changes in the 
methods of securing certain quotations, the price series of the 
Bureau of Labor Statistics have been accepted as homogeneous for 
the purposes of the present study. 


2. Tue MEASUREMENT OF YEAR-TO-YEAR VARIABILITY 


The variation of prices within the year represents a composite 
of secular, seasonal, cyclical and accidental factors. The fluctua- 
tions of commodity prices from year to year are due to a somewhat 
different set of forces. The seasonal element is not present. The 
influence of such accidental factors as affect prices over short periods 
only is eliminated, in large part. Cyclical swings, year-to-year 
variations due to crop changes or other factors affecting supply or 
demand, and the influence of trend are all present in the fluctuations 
of annual average prices. 

The measure of year-to-year variability employed in the present 
study is the mean deviation (from the mean) of link relatives of 
average annual prices. The materials for such a measure were 
readily available, and the labor of computation was not excessive. 


would appear, if all price quotations were given to the same number of significant figures. 
It is understood that the Bureau of Labor Statistics is planning to follow a somewhat 
different practice in publishing certain of its price series, aiming to eliminate the diffi- 
culty mentioned above. f 

1Professor W. M. Persons was led to reject eight of the price series published by the 
Bureau of Labor Statistics because there was doubt as to their homogeneity. These 
were men’s hose, brown sheetings, serge dress goods, worsted trouserings, white pine 
doors, bedroom sets, men’s boots, and smoking tobacco. (See “A Commodity Price 
Index of Business Cycles,” Review of Economic Statistics, Prel, Vol. 3.) The rejection 
was, of course, based upon the needs of a particular investigation. 

2The only exceptions are two series of prices relating to pails and tubs. Each of 
these series was spliced in 1914 by the substitution of galvanized iron vessels for wooden 
articles. These spliced series were rejected, in computing the present measure, because 
of the organic difference in the materials employed. In certain of the later calculations 
these were treated as consistent series. 
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This practical reason was reénforced by theoretical considerations. 
In measuring price variability it seems desirable to take account of 
the actual changes which occur from year to year, for it is these 
changes which affect business dealings and economic relations. The 
chief alternative measure, based on deviations from a line of trend, 
involves the use of a somewhat arbitrary base point for each year’s 
calculations, a base point which becomes quite artificial and mean- 
ingless unless the fit of the trend line is satisfactory. Even when the 
fit is good it is questionable whether a measure of the variability of 
a time series should be based upon deviations from a line of trend. 
Actual fluctuations, not departures from a hypothetical trend, are 
the significant manifestations of variability. In these computa- 
tions, accordingly, price changes from year to year are employed, 
instead of deviations from lines of trend. The effect of trend is in 
part eliminated, however, since the deviations which affect the value 
of the measure of variability are departures from the mean value of 
the link relatives for the period covered. In the case of a series in- 
creasing at a constant rate of 2 per cent a year, each of the annual 
link relatives would have a value of 102, and the mean deviation 
would be zero. In effect, then, the mean deviation of link relatives 
measures the variability due to departure from a constant rate of 
increase or decrease. When the rate of change is not constant, 
however, the averaging of deviations from the mean of the link 
ite is not equivalent to averaging deviations from a line of 
rend. 

_ a. Year-to-Year Variability of Wholesale Prices. In the anal- 
ysis of wholesale prices two measures of annual variability have 
been computed for each commodity, one restricted to the pre-war 
years, 1890-1913, the other based upon average annual prices for 
the period 1890-1924. In measuring the variability of certain agri- 
cultural products, measures have been secured for both crop year 
and calendar year variability. All the results are shown in Table 
aL The commodities within each group are arranged in order, 
according to the magnitude of the measures of pre-war variability. 
The ranking is based upon crop year measures, where these have 
been computed, but in these cases the measures of calendar year 
variability are also given. 

Figures relating to nineteen selected commodities are given in 
the following table, the commodities being arranged according to 
degree of variability during the period 1890-1913. For purposes of 
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comparison measures of year-to-year variability relating to certain 
other economic series have been included in this table. 


TABLE 6 


Measures or YEAR-TO-YEAR VARIABILITY OF Pricns or SELECTED 
CommopitTins, AT WHOLESALE, AND oF Stx GmneraL Economic 


SERIES 
(1) (2) (3) 4 
Ref. Commodity Measures of eae: 
No. 1890-1913 | 1890-1924 
441 Leather 
233 Anthracite coal oa is 
236 Bituminous coal 2 1083 
280 Steel rails . Th 9.7 
64 | Beef 8.0 8.8 
13 | Cattle On 10.5 
149 | Sugar, raw 9.4 14.2 
202 Cotton yarns 9.9 16.2 
120 | Flour, wheat IP (OC) IS) 8) (G8) 
195 Print cloths iin? 17.9 
6 | Wheat — IPAS (Gal 7)) |) kes CEO} 
293 Copper, ingot 13.3 15e2 
259 Pig iron GSS 19.3 
276 Steel billets 1S) 3 MALS 
451 Rubber 15.9 16.6 
25 Cotton 16.2 (14.2)]| 20.4 (18.2) 
247 Petroleum 19.4 20.8 
239 Coke Dil 36.3 
51 | Potatoes 53.6 (34.5) | 54.4 (39.4) 
Yield on fifteen railroad bonds 2.9 Sod 
Index of general business conditions (A. T. & T.) 6.9 etl 
Index of industrial stock prices (Dow-Jones)? 14.2 14.3 
Pig iron production 16.0 20.3 
Discount rate on 60-90 day commercial paper Bil Al 21.4 
Interest rate on call loans 50.0 A2.2 


1Where but one measure is given for a single commodity, it relates to calendar year variability. Where 
two are given, the first is based upon crop year prices, the second (in parentheses) upon calendar year 
prices. é , : 

2The corresponding values for Macaulay’s index of railroad stock prices are 10.5, for the period 
1890-1913, and 9.6, for the period 1890-1924. 


The measures of pre-war price variability in Table 6 range from 
5.0 for leather to 53.6 for potatoes, a range considerably in excess 
of that found in comparing measures of monthly variability. In the 
general table the range extends from .2 for trowels to 53.6 for po- 
tatoes. 

Although there are certain notable differences in the ranking of 
individual commodities in respect to monthly and annual varia- 
bility, there is some relation between the arrangement of commod- 
ities in the general tables (IV and VI, and VII). We have compar- 
able measures for 206 commodities. The coefficient of correlation 
between measures of monthly variability, averaged for the years 
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1890-1913, and measures of year-to-year variability computed from 
average annual prices over the same period, has a value of +.70. 
This value suggests that the elements responsible for differences be- 
tween commodities in respect to monthly price variability are only 
in part identical with the factors to which individual differences in 
year-to-year variability are due. 

b. Year-to-Year Variability of Retail Prices. The measures of 
variability given in the preceding table have all been computed from 
wholesale prices. No such comprehensive series of quotations is 
available for retail markets, but the Bureau of Labor Statistics has 
compiled average annual prices for a limited number of foods at 
retail for the period since 1890. Although annual prices for only 
thirteen articles are obtainable for the entire period since 1890, 
some interest attaches to measures of variability computed from 
these figures. Each annual retail price is secured, it should be 
noted, by averaging prices prevailing in different cities. The number 
of dealers and the number of cities covered have varied somewhat. 
For the last several years merchants in 51 cities have reported their 
prices. Such averages would, of course, tend to fluctuate less than 
would average annual prices drawn from a single market. For these 
reasons it is not proper to compare the measures of wholesale price 
variability given in Table 6 with the retail measures following. 
Comparison of the different commodities for which retail prices are 

given is legitimate, however. 


TABLE 7 
MrAsurRES OF YEAR-TO-YEAR VARIABILITY OF Foop Pricrs, aT RETAIL 


(Based upon calendar year averages for the United States, as computed by the 
United States Bureau of Labor Statistics) 


(2) Peet? 
Commodity Measures of variability 
1890-1913 1890-1924 


Milk 
Hens 
Round steak 


Ham 

Pork chops 
Corn meal 
Sugar 
Bacon 
Flour 

Lard 
Potatoes 


— 
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The range of values within which these measures fall is dis- 
tinctly smaller than that for wholesale prices, but within this range 
there are important differences between individual commodities. 
These differences would doubtless be much more pronounced if the 
price quotations employed were drawn from single markets, as is 
done for most of the wholesale price quotations. 

c. Year-to-Year Variability of Farm Prices. For a limited 
number of agricultural products the averages of farm prices! pre- 
vailing on December 1st of each year are available, for the period 
covered by this study. Each annual price for the United States is 
secured by averaging the farm prices prevailing in the several states 
on December Ist. The annual figures thus differ in important 
respects from the wholesale price averages employed in computint 
the figures given in Table 6 and from the retail price averages upog 
which Table 7 is based. The figures given below, relating to eighn 
important farm products, are therefore not directly comparable 
with the wholesale and retail measures. The different entries in 
Table 8 may, however, be compared with each other. 


TABLE 8 


Measures or YEAR-TO-YEAR VARIABILITY OF Farm PRICES OF SELECTED 
AGRICULTURAL PRODUCTS 


(Based upon averages, for the United States, of December 1st farm prices, as 
computed by the United States Department of Agriculture) 


(1) (2) 3) 
Commodity Measures of variability 
1890-1913 1890-1924 

Rye Fim 10.5 15.6 
Biny 10.6 11.7 
Wheat eos 16.2 
Barley UBiod 18.4 
Oats 17.4 18.3 
Corn 19.5 22.3 
Cotton 4.1 27.4 
Potatoes $4.0 33.9 


An interesting feature of this table, in comparison with that 
relating to prices in the wholesale markets, is found in the difference 
in the relative positions of the five grains. In the wholesale markets 
the ranking of the five grains, based upon year-to-year price varla- 
bility (1890-1913), is wheat, rye, corn, barley and oats, wheat being 
least variable. The farm price of rye is least variable, with wheat 


1Farm prices are the prices received by producers. 
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next inline. Barley is third (of the grains) in the farm price list and 
fourth in the wholesale price list, while oats are fourth in the farm 
price and fifth in the wholesale price list. The ranking of corn 
based on farm prices is fifth, as compared with a third place in the 
other list. 

It was suggested above that the comparison of actual values in 
the farm price and in the wholesale price lists is not justified. The 
farm prices, being averages for the United States, would tend to be 
more stable than would wholesale price quotations in a single 
market.: On the other hand, the farm prices are December 1st 
prices, while the wholesale prices are averages for the year. We 
may come as close to perfect comparability as is possible with the 
available data by comparing farm prices prevailing on December 
1st in a single state with December prices in a given wholesale 
market. This has been done in preparing the following table. For 
each of the six commodities listed, the year-to-year variability of 
December 1st farm prices in the chief (or a leading) producing state 
has been computed. This measure is compared with the year-to- 
year variability of average December wholesale prices in Chicago 


TABLE 9 
RELATIVE VARIABILITY OF PRicES oF Six Farm Propucts 


CoMPARISON OF MEASURES OF YEAR-TO-YEAR VARIABILITY OF DECEMBER 
Farm Pricrs In SpPEcrric STATES AND DecEMBER WHOLESALE 
Pricks In Cuicaco* 


(1) (2) (3) (4) (5) 
Measures of variability 


‘ _ 1890-1913 1890-1924 
Commodity Farm prices |Wholesale prices} Farm prices {Wholesale prices 
Wheat 15.8 13.6 18.1 L729 
Rye 18.6 172 25.4 22.8 
Barley 20.9 20.7 25.3 24.1 
Oats 26.1 PIAS 25.8 22.6 
Corn 2oNt 23.0 30.7 26.4 
Potatoes 48.9 47.5 S3e% 47.3 


*The wholesale prices to which the above measures relate i i i 
those prevailing on December 1st in the following spt SE a Tee Oa a cae 


Wheat: Kansas 


Rye: North Dakota 
Oats: Iowa 
Barley: North Dakota 
Corn: Iowa 


Potatoes: Minnesota 


1The stabilizing effect of the averaging process is a i 
: i : pparent from a comparison of th 
following figures, measuring the year-to-year variability of December 1st fa prices of 
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It is clear that the year-to-year variability of December farm 
prices in the chief producing states is greater than the year-to-year 
variability of December wholesale prices in Chicago. The ranking 
of the grains in the matter of price variability is the same for both 
farm and wholesale prices, when the study is restricted to pre-war 
prices. The inclusion of prices for the years 1914-1924 changes the 
ranking slightly. 


§Week-to-Week Variability of Prices 


As an illustration of another type of variability, results secured by 
C. E. Artman in studying wholesale prices of fruits and vegetables in the 
New York market may be cited. His measures relate to week-to-week 
variability within a single market for a single season, a type of varia- 
bility quite distinct from the monthly and year-to-year variability which 
have been discussed above. As ameasure of variability Artmanemployed 
“the average week-to-week change in price, either up or down, expressed 
as a percentage of the season’s mean wholesale price for the given com- 
modity.”” The following measures of variability were secured: 


Northern potatoes 3.2 Yellow onions 13505 
Boxed apples 4.6 Western lettuce 19.6 
Sweet potatoes 5.4 Cantaloupes 22.8 
Barreléed apples 8.0 Peaches 24.1 
California oranges 9.2 Southern cabbage 25.9 
Southern potatoes 11.8 Eastern lettuce 26.4 


Northern cabbage 12.8 


(From: C. E. Artman, Food Costs and City Consumers, Columbia 
University Studies, No. 280, p. 90.) aa 
Artman points out that this grouping of commodities according to 
week-to-week variability in wholesale prices agrees in general with their 
ranking in regard to perishability. 
oats in 10 states, and in the United States. The measures are computed from prices 


for the years 1890-1913. 
Measure of year-to-year 


Sania bility 
i of farm prices of oats, 
een 1890-1913 
(based on December 1st prices) 

California 10.9 
Ohio HD 
Minnesota ae 2 
Wisconsin ee 
Texas ae 
Indiana er 
Illinois a 
South Dakota Paes 
Nebraska aay 
Iowa ; 

7.4 


United States ifs 


56 THE BEHAVIOR OF PRICES 


Most of these articles are not duplicated in the tables above, nor in 
the general tables in the Appendix. The difference in the position of 
potatoes is perhaps the most notable feature. In week-to-week varia- 
bility during the marketing season, which is apparently a function of 
perishability, potatoes rank low in comparison with other fruits and 
vegetables, but their monthly and year-to-year price variability is high. 


3. MEASUREMENT OF THE FREQUENCY OF MONTHLY 
PricE CHANGES 


It is desirable, in measuring the variability of commodity 
prices, to take account of the frequency of change as well as the 
degree of change in prices. The smallest time unit covered by the 
available data is the month, so that we are restricted to a study of 
the frequency of change in monthly prices. A smaller time-interval 
would be desirable in a comprehensive investigation of frequency of 
price change. 

The question of the comparability of the different price series 
employed must be carefully considered in such a study. We must 
distinguish all price series which are averages of a number of con- 
stituent series, for such averages could not legitimately be com- 
pared, in respect to frequency of change, with price series taken from 
a single market or the files of a single manufacturer. A second 
difficulty arises in comparing commodities the prices of which are 
quoted as of a given day of the month (first or fifteenth) with com- 
modities for which the monthly prices are secured by averaging 
daily or weekly quotations. Only for those commodities which 
remain constant in price over an extended period is it the practice 
of the Bureau of Labor Statistics to use a quotation relating to a 
single day of the month. In general, for such commodities, the 
average price for the month would presumably be the same as the 
price on the first or fifteenth of the month. It has been considered 
justifiable, therefore, to compare commodities for which monthly 
prices are secured in these various ways, though the data are not in 
the most satisfactory shape for the purpose. In utilizing and inter- 


In the list of commodities for which measures of frequency of price change have 
been computed in the present study there are only two for which price quotations 
represent averages (i. e., averages of prices at different plants or in different markets) 
during any part of the period covered. These are matches (commodity no. 244) and 
lime (commodity no. 338). Since 1913 the published prices on the first of these have 
represented averages of prices on three grades, while the published prices for lime have 
been secured by averaging prices at fifteen plants. The effect on the frequency of change 
in the prices of matches is not apparent in the figures, but the alteration in the lime 
quotation is probably the main factor in the great apparent increase in the frequency of 
price change in post-war years. For the period 1906 to 1913 the measure of frequency 
of price change for lime had a value of .10; for the years 1922 to 1925 the value was .98. 


= = yn 


™~ 
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preting the results, the sources of the individual price quotations (as 
listed in Table I) must be borne in mind. In some cases differences 
in frequency of change may be attributed to the source of the quota- 
tion (e. g. when plant prices for one commodity are compared with 
prices for another on a commodity exchange), but differences of this 
sort are not without significance. 

The measure employed in studying the frequency of price 
change for a given commodity is a simple one. It is the ratio of the 
number of price changes to the total number of months, less one, 
for which prices are available. Thus if the price of a commodity 
were quoted for 240 months, and if in 239 of these months price 
changes were recorded, the index of frequency of price change would 
be given by the ratio 239/239, or 1.00. The denominator is taken 
as the total number of cases less one, since the first month of the 
series cannot be compared with the month preceding. The maxi- 
mum value of the ratio is, therefore, unity. A value of zero means, 
of course, that there have been no price changes during the period 
covered.! 

As in the case of the index of monthly variability, the measure 
of frequency of price change has been computed by periods. These 
measures are shown for all commodities in Appendix Table VIII, 
and for nineteen selected articles in Table 10, below. The changes 
from period to period, which were noted in the case of the other in- 
dex, are also found in these tables. The measure of frequency of 
change for coke increased from .38 to .92 between the first and 
third periods; that for petroleum declined from .97 to .24. When 
the measures of frequency of price change for all the commodities 
studied (206) are examined, by periods, there is found a rough 
balance between the number which showed an increase in the fre- 
quency of change and those which showed a decrease, during the 
period 1890-1913. The frequency of price change declined for 95 
commodities, increased for 92 and remained constant for 19. 

Comparing the figures for the four years, 1922-25, with those 
for the last pre-war period, 1906-13, we find the same tendency to- 
ward greater variability in the post-war years which was observed 
in the study of the measures of monthly variability. Of the 206 
articles listed in Table VIII, 137 showed an increase in the fre- 


1Variations in the number of significant figures in the various price quotations of 
the Bureau of Labor Statistics lessens somewhat the comparability of the results for 
different commodities. The effect of these variations upon the measures of frequency 
of price change is probably not great, however. 
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TABLE 10 


Measures or Frequency or Montuty CHANGES IN Prices oF SELECTED COMMODITIES, 
Av WHOLESALE, BY PERIops, 1890-1925 


1 2 3) @ Gero Tr @ (8) (9) 
a Gaseous 1890-|1898-|1906—-|1914-}1922-; 1890- 1890- 
No. 1897 |1905 |1913 |1921 |1925 1925, 1925 

inclusive ! excluding 

1914-1921 
280 | Steel rails .23| .18) .00) .14) .04 mS melee 
236 | Bituminous coal Shi eat PSI PAN SY .38 .41 
441 | Leather 13/7) 356) 243i) 244) 54 46 46 
247 | Petroleum AM, Gill A) SS 54 .56 
239 | Coke wile (60) 27, 7, 8G .69 .68 
202 | Cotton yarns KH) GA) rll GS 78 74 
259 | Pig iron .61] .84/ .79) .68| .92 ws hil. 
149 | Sugar, raw .69| .79| .74) .70) 1.00 .76 .78 
276 | Steel billets .99| 182) .68) .69) .69 .79 81. 
195 | Print cloths .93| .87| .81} .93) .94 .89 .88 
293 | Copper, ingot .90] .82}| .94| .84) .94 .88 .89 
233 | Anthracite coal 95} .93) .89) .95| .98 93 .93 
451 | Rubber .93} .95) .95| .87] .98 .93 .95 
64 | Beef .96| .98) .93) .99} .98 .96 .96 
25 | Cotton .98} .98] 1.00] 1.00] 1.00 .99 99 

13 | Cattle .98| 1.00] 1.00] .99) 1.00 .99 99 
120 | Flour, wheat 1.00} .98] 1.00} 1.00) 1.00 .99 99 

51 | Potatoes 1.00 99) 1.00 99) 1.00 .99 1.00 

6 | Wheat 1.00} 1.00} 1.00 91) 1.00 .98 1.00 


quency of price change in the years following the war, 43 showed a 
decline, while for 26 the pre-war and post-war measures were equal. 
In addition to the measures of frequency of price change by 
periods, two general measures are given in these tables. One is 
based upon monthly prices over the entire period from 1890 to 1925, 
the other upon the same quotations, excluding the disturbed years 
from 1914 to 1921. The latter is probably the more representative 
measure of frequency of price change. The commodities listed in 
Tables 10 and VIII are ranked on the basis of this measure. 

The range in Table 10 extends from . 12, for steel rails, to 1.00, 
for potatoes and wheat. These figures mean that a change in the 
price of steel rails was recorded in 12 per cent of the months for 
which prices were available, while potatoes and wheat changed in 
price every month during the period covered. The lowest value in 
the general table (VIII) is .01 (actually .006) for crosscut saws 
and trowels. A change in price took place for these articles in less 
than one month out of every hundred, 


In Figure 4 the indexes of frequency of price change for 206 
commodities are plotted, by groups. 


Ow rtrd 
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FIGURE 4 
FREQUENCY OF CHANGE IN Commopity Pricrs, AT WHOLESALE. 


Ranking of Commodities by Groups according to the Frequency 
of Month-to-Month Price Changes. 


(Measures based upon monthly prices for the period 1890-1925, excluding 1914-1921.) 


Scale Farm Products Foods 
1.00 


50 
) 
eo Fuel and 
Cloths and Clothing Lighting 
50 
) 
1.00 ae: 
Metals and Building 
Metal Products Materials 


-50 


0 
1.00 
Chemicals tS 
and Drugs House-Furnishing Miscellaneous 
Goods 
.50 


: saannll 


1Values of the measures of frequency of change for specific commodities are given in Table VIII, in 
order of magnitude, by groups, as plotted in this diagram. 
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Three different measures of price variability have been given 
in the preceding pages. Some degree of relationship between these 
different indexes is to be expected, since they measure, in part, the 
effects of the same forces. The coefficients of correlation measuring 
these relations are given below: 


Series correlated No. of Coefficient of 
observations correlation! 
Measure of monthly variability 206 +.70 


Measure of year-to-year variability 


Measure of year-to-year variability 206 +.58 
Measure of frequency of monthly 
price change 


Measure of monthly variability 206 +.73 
Measure of frequency of monthly 
price change 


Although these coefficients indicate that the different measures 
of price variability are not independent, they show, as well, that 
there are important differences between them. The factors re- 
sponsible for these three types of price variation are in part common, 
but each measure reflects, in addition, the influence of specific 
factors which affect one type of price movement alone.? 


§Other Measures of Price Variability 


_It would be possible to develop numerous other measures of price 
variability, but the main purposes of the present investigation are served 
by the three described above. The effects of seasonal and other causes of 
short-term variability are adequately measured by the first of these; 
the effects of major cyclical swings and of crop and other factors which 
cause commodity prices to vary from year to year are measured by the 
second. The third gives some indication of the degree of control exer- 
cised in the fixing of the various commodity prices, and throws some 
light on the nature of the price competition prevailing in different lines. 


1In a few of the cases tested in this study slightly higher i 
would be secured if non-linear, rather than Hees reltiocdbing wcaee ee 
cases are few, however, and it does not appear from inspection that the differences 
would be pronounced. It has been considered advisable, therefore, to assume linear 
ai Ua arse a employ whe seuenient of correlation throughout. 

ne important group of prices has been omitted in th in i 
are contract prices, which are of considerable importance eat base mie em 
is certain that the behavior of contract prices in the matter of variability, and in oth 
respects, differs materially from the behavior of the market and farm prices to which the 


above discussion relates. It is hoped that a i F 
be made at a later time. . comprehensive study of contract prices may 
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The problem of measuring price variability has been faced in certain 
other studies dealing with specific commodities. A brief account of the 
measures employed is pertinent. 

In various investigations of the effect of speculation upon price 
fluctuations, use has been made of the monthly or annual range (i. e. 
the difference between the highest and the lowest prices). In some cases 
this range has been expressed as a percentage of the average. Whether 
in absolute or relative form, however, this is a measure of limited sig- 
nificance. The difference between the results secured by the employ- 
ment of the range and those obtained by other methods is well illustrated 
by figures relating to wheat, barley and oats. James E. Boyle (Specula- 
tion and the Chicago Board of Trade, N. Y. Macmillan, 1920, pp. 122-3) 
contending that ‘Speculation on the organized exchanges lessens (price) 
fluctuations,”’ presents as proof measures of the price variability of these 
three grains, computed from prices for the years 1899-1916. These 
measures are the “extreme price ranges for each year’ expressed, ap- 
parently, as percentages of the average price for each year. The fluctua- 
tions are smallest in wheat prices and greatest in the price of barley, 
with oats falling between. From which Dr. Boyle concludes that future 
trading tends to stabilize prices, since wheat and oats are traded in on 
the organized exchanges while barley is not. The difference between 
oats and barley is emphasized by Dr. Boyle. Pointing out that oats and 
barley are similar in their production and use, he concludes that the 
difference in their price variability may be attributed to the fact that 
one is dealt in on the exchanges, while the other is not. 

From the tables presented above we have the following figures 
relating to these three grains: 


TABLE 11 


MEASURES OF PRICE VARIABILITY FOR WHEAT, BARLEY AND OATS 


(1) (2) (3) (4) (S) (6) oe ee) (9) 
Grain Monthly variability 1890-1925 Year-to-year variability 1890-1924 


Calendar year Crop year Calendar year Crop year 


incl. excl. incl. excl. : Ae ae 1890--91 | 1890-91 
- 15-22 | 1914-15 | 1914-1 1913 to to 
A aa | 1913-14 | 1924-25 


to to 
1921-22 | 1921-22 


Weds 7.0 6.6 Sas Lea 13,9 12.8 16.8 
Barly 9.9 9.0 fel 6.2 16.4 16.3 17.8 20.6 
Oats 10.8 11.0 7.6 6.8 16.1 16.6 19.8 20.3 


In the eight different comparisons we find barley more variable than 
oats only twice. In these two cases the differences are very slight. In 
the six other cases the variability of barley prices is less than that of the 
prices of oats. Wheat, in all cases, is less variable in price than the two 


other grains. 
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The differences between the two sets of results for barley and oats 
may be in part due to differences in the periods covered. (The prices 
employed in the present study cover a longer period of years than those 
quoted by Dr. Boyle.) More important, however, is the fact that Dr. 
Boyle’s figures relate to the annual range of price fluctuations, while 
the figures tabulated above measure average monthly movements and 
average year-to-year changes. In interpreting the results, a clear dis- 
tinction should be made between the different types of price variability 
which are being measured. If we have in mind either average monthly 
variations or year-to-year changes, no such conclusion as that drawn by 
Dr. Boyle appears to be justified. 

Of more general significance than the crude range employed by Dr. 
Boyle is the standard deviation, which was used in an early report on 
future dealings in raw produce (chiefly wheat) made in 1900 by a com- 
mittee of Section F (Economic Science and Statistics) of the British As- 
sociation, and later by Chapman and Knoop in a paper on “‘Dealings in 
Futures on the Cotton Market’’ (Journal of the Royal Statistical Society, 
Vol. 69, 1906). Chapman and Knoop used, in computing this measure, 
the deviations of weekly prices from crop-year averages. In both these 
studies the standard deviation was supplemented by a measure of the 
mean weekly (or daily) movement. Similar measures have been em- 
ployed in various other studies dealing with speculation and commodity 
prices. 

Abraham Berglund, studying fluctuations in steel prices (‘“The 
United States Steel Corporation and Price Stabilization,” Quarterly 
Journal of Economics, November, 1923) employed measures of varia- 
bility based upon extreme fluctuations. Berglund considered these more 
significant for his purpose than any measure of average deviation. Ac- 
cordingly, he divided the interval 1898-1922 into three periods (1898- 
1901, 1902-1914, 1915-1922), determined the average price of finished 
steel in each of these periods, and measured the extreme deviations of 
monthly and annual averages, in each period, from these average prices. 
Use was made also of figures showing the extreme monthly deviations 
from annual averages. Throughout the emphasis was upon the widest 
fluctuations, not upon average deviations. While such a method may 
be desirable for certain purposes, no measure based upon isolated fluc- 
tuations can be considered generally satisfactory. 

A more elaborate method, developed by G. P. Watkins (see ‘“The 
Measurement of Concomitance of Variation,” Journal of the American 
Statistical Association, March, 1923, June, 1923) has been employed by 
the Federal Trade Commission in studying the variability of grain 
prices. (The results appear in The Grain Trade; Vol. VI, Prices of Grain 
and Grain Futures.) The index of variability employed is derived from 
the antilogarithm of the average of the logarithmic differences between 
successive items in the original series, a correction for trend being applied 
before the logarithmic differences are averaged. In computing logarith- 
mic differences, the smaller number is always subtracted from the larger 
regardless of chronological order, hence we are dealing with the ratio of 
the larger to the smaller number in each pair. Careful testing has not 
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shown that this index possesses any advantage over the simpler measure 
of variability here employed in measuring year-to-year movements. Al- 
lowing for the slight distortion of the logarithmic index due to the fact 
that the ratios which are averaged are always those of the larger of each 
pair to the smaller, the results secured from the two methods are very 
nearly the same, except when the variability is great. In such cases the 
preponderant influence of the large ratios (the smaller being the base in 
every instance) makes the logarithmic index considerably greater than 
that based on link relatives. There is, in both methods, some correction 
for trend. One employing the logarithmic method corrects each of the 
logarithmic differences by a proportionate part of the difference between 
the logarithms of the first and last entries in the series. The link relative 
method involves the measurement of deviations from the mean of all the 
link relatives. When the series increases at a constant rate, year by 
year, the two corrections for trend will agree, but they will give different 
results under other conditions. 

The ranking of the grains according to year-to-year price variability, 
as given by the Federal Trade Commission (The Grain Trade Vol. V1. 
Prices of Grain and Grain Futures, pp. 27-8), differs but slightly from that 
secured in the present study. The corresponding measures are given 
below. They are based upon cash prices at Chicago, averaged by crop 
years. Since the Federal Trade Commission’s averages do not include 
the years of greatest disturbance following upon the war, the measures 
derived in the present study from pre-war prices are given for comparison. 


TABLE 12 
Measures oF Y@EAR-TO-YEAR VARIABILITY OF THE Prices OF FIVE GRAINS 
(1) (2) (3) 
Grain Present inquiry Federal Trade Commission 
1890-91 to 1913-14 1886-87 to 1915-16 
Wheat 12.8 14.8 
Rye 14.6 eS) 
Corn 14.8 16.7 
Barley 17 8 20.1 (1893-1916) 
Oats 19.8 D2 


The absolute differences between the two sets of measures are not 
significant, since they are computed by different methods. The two 
rankings differ only with respect to the position of rye and corn, the 
former being second in the ranking based upon the present study and 
third in the Federal Trade Commission’s ranking. The two studies 
agree in placing oats as the most variable of the grains in year-to-year 
price movements. In this their conclusions differ from those of Professor 
Boyle, based upon the range of annual fluctuations during the years 


1899-1916. 
More pronounced are the differences in ranking based upon the 
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variability of monthly prices. The Federal Trade Commission has 
computed measures of monthly price variability (using the method des- 
cribed above) for the five grains, employing cash Chicago prices for the 
period from 1909 to 1914. These may be compared with measures based 
upon monthly cash prices at Chicago during crop years from 1890 to 
1925, excluding 1914 to 1921. 


TABLE 13 


Measures or MontTHLy VARIABILITY OF THE PRICES OF FIVE GRAINS 


(1) (2) (3) 
Grain pene tte oe Federal Trade Commission 
(excluding 1914-15 to July, 1909, to June, 1914 
1921-22) 
Wheat SES SES 
Barley 6.2 D0 
Rye (5) B07, 
Oats 6.8 5.4 
Corn 8.8 Be 


The methods of measuring variability differ more radically in this 
case than in the case of year-to-year movements. This fact, together 
with the difference in the periods covered, doubtless accounts for the 
differences in the results. 

In An Academic Study of Some Money Market and Other Statistics 
(London, P. 8. King, 1926) E. G. Peake gives measures of year-to-year 
variability in the prices of 43 articles which enter into Sauerbeck’s index 
of wholesale prices in England. These are computed from fixed base 
relatives, the base being the average price, during the years 1867-77, of 
each commodity. The average of the year-to-year changes in these 
relatives furnishes a first measure of variability. Such an average has 
been computed for the periods 1850-1879 and 1880-1909. A second 
measure of variability, in relative form, has been secured by expressing 
each of these averages as a percentage of the average value of the fixed 
base relatives for the commodity in question over the period covered. 
The chief difference between Peake’s measure of variability and the 
year-to-year measure employed in the present study lies in the nature of 
the original price relatives employed. Peake averages the difference 
between annual values of fixed base relatives; in the present inquiry 
annual link relatives have been employed in measuring year-to-year 
changes. The former method would give the same weight to a change in 
the relative price from 150 to 170 as to a change from 40 to 60. On the 
link basis the former represents an increase from 100 to 113.3; the latter 
represents an increase from 100 to 150. If a commodity undergoes a 
considerable change in price during the period for which year-to-year 
changes are to be averaged, the measure of variability computed by 
Peake’s method would be somewhat distorted, giving undue weight to 
the changes occurring at the higher price level. 


hae 


CHARACTERISTICS OF COMMODITY PRICES 65 


iI Trends of Commodity Prices 


If the prices of a number of commodities be plotted over a 
period of years, there will be observed notable differences between 
the rates at which the respective series have been increasing or de- 
creasing. While the general price level may be moving upward at 
a fairly constant rate, as it was from 1896 to 1913, there will not be 
uniformity in the movements of individual commodities. Some will 
be moving at a higher rate than the general index, some at a lower 
rate, while some may be moving downward. The nature of these 
differences is graphically illustrated in Figure 5, showing the move- 
ments of the prices of four commodities during the period 1896- 
1913. (The prices have been reduced to relatives on the 1896 base, 
in order that the series might be comparable.)! 


FIGURE 5 


RELATIVE Prices or Four CommopitTiEs, AT WHOLESALE, 1896-1913, 
Wirt Lines or TREND.* 


(1896=100) 


Scale of 
relatives 


1896 1900 1905 1910 1913 
*Sugar, raw: y=109.3 (1.0006) 
Print cloths: y= 98.6 (1.0285)* 
Rosin: y= 71.5 (1.1019)= 
Wood alcohol: y= 94.4 ( .9663)= 


1The 1913 relatives of these four commodities, taking the 1896 prices as 100, are as 
follows: 


Wood alcohol 56.3 
Raw sugar 96.7 
Print cloths 146.2 


Rosin 276.2 
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Such differences in trend as are revealed in the above graph 
are of considerable economic significance. They result, presumably, 
from differences in extractive or manufacturing conditions, or from 
differences in demand. They represent shifting economic relations, 
changes in the relative position of different groups of producers. 
Those commodities and commodity groups which are increasing in 
price at a greater average rate than the general index are increasing 
in purchasing power in the wholesale markets; those which are in- 
creasing at a lower rate are declining in purchasing power. (The 
reference is, of course, to the purchasing power per unit of each 
commodity.) Such long-term shifts in relationship may be accur- 
ately traced if comparable measures of trend may be secured. 


1. THe MEASUREMENT oF PRIcE TRENDS 


If a great many commodity price series be studied it will be 
noted that most series are marked by fairly constant rates of change 
during the years from 1896 to 1913. The era of falling prices cul- 
minating in the middle ’90’s marks one limit to this period, while 
the price revolution of 1915-1921 sets another limit. The inter- 
vening period was an era of well-sustained growth in American in- 
dustry generally, though it was broken by one major and several 
minor recessions. The long-term shifts in the relations between 
different commodities and commodity groups which took place 
during this period therefore possess great economic interest. They 
represent changes due to the action of the general forces which 
were shaping our economic development during this stage of in- 
dustrial and commercial expansion. The broader economic reasons 
for studying the changes which were taking place during these 
years are, fortunately, supported by the practical consideration 
that the trends of most price series during this period may be 
measured without resorting to complex functions. 

A suitable measure of the rate of increase of a series which is 
subject to irregular fluctuations but which is changing at a constant 
rate may be obtained by fitting a curve of the type y=arx. This is 
a curve which appears as a straight line on ratio paper. It is a great 
advantage of this exponential curve that the constant r has a simple 
and immediate significance for the present purpose. The value of 
ris the ratio which the trend or computed price for each year bears 
to the trend price of the year preceding. Thus if r has a value of 
1.06, it means that the trend price for each year exceeds the trend 
price of the year preceding by 6 per cent. In other words, the 


————E—— 
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average annual rate of increase of the series in question has been 6 
per cent, when all fluctuations are smoothed out and the under- 
lying trend alone is considered. Because of its simplicity of inter- 
pretation and because the exponential curve gives, in general, a good 
fit to most price series for the years 1896-1913, this measure has been 
used throughout the present study in measuring rates of change. 

The average annual rates of change in price during the years 
1896-1913 are given in Table IX, for all the commodities studied. 
The measures for a selected list of commodities appear in column 
(3) of the following table. For the purpose of comparison similar 
measures relating to certain series of general interest are included in 


the table. 
TABLE 14 


AVERAGE ANNUAL RatTEs OF CHANGE IN PRICES AND PuRCHASING PowER Or SELECTED 
CommopitTigs, AT WHOLESALE, AND IN SEVEN GENERAL Economic SERIES 


1896-1913 
(1) Oe (3) (4) 
Ref. Commodity Rate of change | Rate of change 
No. in price in purchasing 
1896-1913 power 
1896-1913 
percent percent 
149 | Sugar, raw is at 
239 | Coke 5 =f & 
280 | Steel rails =o ae 
259 | Pig iron 1.0 (eS 
293 | Copper, ingot 1.0 (eS 
276 | Steel billets Led =o 9 
120 | Flour, wheat 18 eG 
441 | Leather Uo ee 
236 | Bituminous coal Beil a 
233 | Anthracite coal Bos ee 
451 | Rubber Zed — .05 
6 | Wheat nO alt 
202 | Cotton yarns 2.6 2, 
64 | Beef 2.6 BS 
195 | Print cloths Bs aS 
13 | Cattle Sie 8 
247 | Petroleum 31,5) it i 
25 | Cotton 3.9 1.5 
51 | Potatoes - 4.3 1e9 
Interest rate on call loans — .2 
Yield on fifteen railroad bonds —.1 
Discount rate on 60-90 day commercial paper all 
Population of the United States 1.9 
Index of wholesale commodity prices (U. 8. 
B. of L. S.) 2nd 
Index of industrial stock prices (Dow-Jones) * 3.4 
Pig iron production 6.4 


*The corresponding value for Macaulay’s index of railroad stock prices is 4.9. 


1The value of r has been determined, in each case, by the use of the mean value 
table constructed by Glover (see Glover’s Tables of Applied Mathematics, Ann Arbor, 
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A graphic portrayal of the differing trends is afforded by Figure 
6, on which are plotted the trend lines of a group of commodities. 
(Lines for other commodities are omitted, in order not to complicate 
the diagram.) Only the slopes of these lines, it should be observed, 
are significant. They are represented as branching from a common 
base in 1896, but that is merely to facilitate comparison. The im- 
pression which this chart conveys is of a multitude of price series 
rising or falling over a period of years at varying rates. The graph 
furnishes a true conception of the long-term shifts in price relations 
which reflect changes in economic processes and in general economic 
relations. 
FIGURE 6 
ILLUSTRATING THE DIVERSITY a TRENDS IN WHOLESALE COMMODITY 
RICES. 
Lines of Trend Measuring the Average Annual Rates of Change in 
Individual Commodity Prices between 1896 and 1913. 
relatives 
Opium 


600 
400 : 
Tin, pIg 


Pork 
200 Cotton 


Scale of 


40 


30 
1896 1900 1905 1910 1913 


Michigan, George Wahr, 1923, p. 468). In addition to the great advantages of sim- 
plicity which this method possesses, it avoids distortions which result from fitting to 
the logarithms by the method of least squares. This latter procedure gives a line from 
which the sum of the squares of the logarithmic deviations is a minimum, a condition 
which lends greater weight to the lower values than would the least squares method if it 
could be applied to the natural numbers. With price series of the type dealt with here 
this is undesirable. Glover’s method gives a more reasonable fit for the present purpose. 

In some cases the straight line on ratio paper does not give as good a fit as would 
some other function. Even in these cases it has been employed as a measure of the 
average annual change during the period in question, and the r derived from the fitting 
process has been compared with and combined with similiar figures for other price series. 
If our present purpose were the measurement of cyclical and accidental deviations from 
trend this procedure would not be justified in such cases, but the immediate object is 
something quite different. During the period covered (1896-1913) general commodity 
prices were following a course which could be very accurately represented by a simple 
exponential curve. This represents the combined influence of all the constituent series. 
Even though the constituent series did not in all cases follow the same type of trend, it 


Bem justifiable to evaluate their general change during this period in terms of such a 
trend. 


Anke meio 
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The rates for all commodities are plotted in Figure 7 in a form 
convenient for the comparison of individual commodities. Here they 
are grouped according to the Bureau of Labor Statistics classifica- 
tion, the commodities in each group being ranked in the order of 
magnitude of their rates of change. Measures have been computed 
for 223 commodities in all. The pronounced differences between 
these measures indicate the degree of change which was taking 
place in the relative positions of different commodities. The great- 
est rate of increase in price during the period 1896-1913 was regis- 
tered by rosin, which rose at an average annual rate of 10.2 per 
cent. Next below rosin stood opium, with a rate of 6.5 per cent. 
At the other extreme were wood alcohol, with a rate of —3.4 per 
cent per year, and quinine, —3.1 per cent. Detailed comment 
upon other individual figures is unnecessary at this point. In the 
second volume of this study outstanding differences between groups 
will be discussed in some detail. 


2. THe MBASUREMENT OF TRENDS IN PURCHASING POWER 


If interest attaches to the relations between commodities, 
rather than to the absolute rates of increase or decrease in given 
prices during this period, the figures given in column (8) of Table 
14 must be interpreted in their relation to the average annual rate 
of increase in the index number for all commodities during this 
period. For it is not the absolute rate of increase which is important, 
from the point of view of those interested in a particular commodity, 
but whether the commodity in question is increasing in price more 

1The significance of these rates will be clearer if the doubling period to which various 
rates of increase correspond be borne in mind. The following summary may be helpful 
in the interpretation of the results: 


Average annual rate Approximate doubling 


of increase period 
1% 70 years 


2 
3 
4 
5 
6 12 ”? 
7 
8 
9 
10 


2Julius Lehr, in Beitrage zur Statistik der Preise (Frankfort, 1885), made use of a 
measure identical with that employed above. An exponential curve was fitted to certain 
series, and rates of change, as measured by the constant 7 in the equations to the fitted 
curves, were compared. The method of fitting differed from that employed in the 
present study, but in other respects the procedure was the same, 
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FIGURE 7 


Averace ANNUAL RATES OF CHANGE IN COMMODITY PRICES, AT 
WHOLESALE. 


Ranking of Commodities by Groups according to the Average Annual 
Rates of Change in their Wholesale Prices 


during the Period 1896-1913." 
Foods il 


Fuel and 


Lighting | 
4 Metals and Metal Products Miscellaneous 

2 

0 


8 Building Chemicals House - Furnishing 
Materials and Drugs Goods 


il 


1The average annual rates of change for specific commoditi : ‘ : 
by groups, as plotted in this diagram. ities are given in Table IX in order of magnitude, 


Percent 
6 
Farm Products 


4 


Cloths and Clothing 
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or less rapidly than the average for all commodities. It is, therefore, 
the rate of change in purchasing power, or the change in value in 
terms of other commodities, which is the point of major interest in 
considering long-term movements such as these. 

The average annual rate of change in the purchasing power of 
any commodity may be determined by fitting an exponential curve 
to the actual prices, deflated by a general price index. A shorter 
method is available, however. The rate of change in the deflated 
series may be derived directly from the figures for the rates of 
change in the general index and in the price of a specific commodity. 
If we divide the r of the specific commodity series by the r of the 
price index (the rates must for this purpose be expressed in full, i. e., 
as 1.0235, not as 2.35) we secure as quotient the r for the series 
which measures the purchasing power of that commodity.: Thus 
in the case of wheat, as listed in Table 14, we have r (purchasing 
power) =io,3;=1.002. This represents an average annual increase 


in purchasing power of .2 per cent. 


1We are to fit to certain data a curveof the type y=ar*. Casting this into logarithmic 
form, we have 
log y = log a + (log r) x 
The normal equations for fitting by least squares are 
x log y=nloga + (logr) Xx 
2 (x log y) =log a = x + (log r) Dx? I 
If the origin be at the middle of the period covered we have, as a general relation, 
= (x logty) 
dix? : 

If, now, we have three series, A, B and C, covering precisely the same period, the 
annual values of C being derived by dividing A by B (i. e. A is the original series, cor- 
responding to the price of the specific commodity, B is the deflating series, corresponding 
to the general price index, while C is the deflated, or purchasing power series) we may 
write 


log r = 


= PAG log ya) 

@) lorra = OEE 
(2) log rg = 2 ne ys) 
es Ds log Yo) 
(3) log ro = a 


But yo =YA or log yo = log ya — log yz 


B 
Substituting in (3) above 
: _ & [x (log ya — log ys)] 


log rc = ; 
x 
_ U(xlog ya) & (x log ys) 
Die Dx? 
log rc = log ra — log rp 
ra 
To ee 
TB 
Similarly, it may be shown that ag= = 
B 


(Footnote continued on next page.) 
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These methods possess considerable significance in affording a 
ready device for measuring changes in the values of given commod- 
ities in terms of other commodities. For it is these relationships, 
not absolute rates of increase or decrease, which are of economic 
importance. Having computed the average annual rates of change 
in the prices of individual commodities, and having a similar 
measure for all commodities, the rates of change in purchasing 
power over the period 1896-1913 may be readily derived. These 
figures are presented in column (4) of Table 14 and of Table IX. 

The relative position of each commodity is, of course, the same 
as it is with respect to rate of change in actual prices. Rosin, with 
an average annual rate of increase of 7.7 per cent in purchasing 
power in the wholesale markets, stands at one extreme, while wood 
alcohol, with an average annual decrease of 5.6 per cent, stands at 
the other. The individual figures given in Table IX need no further 
explanation. Detailed comparison of groups is deferred for treat- 
ment in a later volume. 


§Rates of Change in the Earnings of American Workers 


The methods illustrated above may be applied to advantage in the 
study of changes in the relative position of different groups of wage- 
earners. In comparing index numbers of wages the choice of a base 
period affects all conclusions as to relative changes in the wages received 
by different groups. If comparison be made in terms of the rate of 
change over an extended period no such difficulty is encountered. Paul 
H. Douglas has constructed index numbers of earnings for seven major 
groups of employed workers and for nine groups of wage-earners in 
manufacturing plants (““The Movement of Real Wages and Its Economic 
Significance,”’ American Economic Review, Vol. XVI, No. 1, Supplement, 
March, 1926). The average annual rates of change in the earnings of 
these groups during the period 1896-1913 are given in column (2) of the 
tables below. (The index numbers for only eight of the manufacturing 
groups cover this period.) In column (8) of these tables are shown the 
rates of change in the real wages of these groups. These values have 
been secured by dividing the rates of increase in money wages by the 
rate of increase in living costs, using the index of cost of living constructed 
by Professor Douglas. This index increased at an average annual rate of 
1.9 per cent between 1896 and 1913. 


The above demonstration relates to the least squares method of fitting, applied to 
the exponential equation in logarithmic form. In the present study the value of r in 
the equation y = ar* has been determined throughout by the use of Glover’s mean value 
table. Within the limits of accuracy of this table the same relationship holds between 
the r’s of the original series, the deflating series and the deflated series. 

1This is based upon the wholesale price index of the U. 8. Bureau of Labor Statistics. 
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TABLE 15 


AVERAGE ANNUAL Rates or CHANGE In Money EarninGs AND REAL EARNINGS OF 
EmPLoyep AMERICAN WoRKERS 


1896-1913 
(1) 3 
_ Rate of increase Rate of change 
Group in money earnings in real earnings 
percent percent 
Government employees 25 —1.4 
Ministers a2 —.7 
Postal employees eS — .6 
Clerical workers, trans. and mfg. 1.4 — .5 
Wage earners, mfg. 2.0 Gil 
Wage earners, trans. 2.0 sill 
Teachers 3.9 2.0 
All groups 2.4 nS 
TABLE I6 


AVERAGE ANNUAL Rates oF CHANGE IN Money HArNINGS AND REAL EARNINGS OF 
Workers IN Matn Groupes or MANUFACTURING INDUSTRIES 


1896-1913 
| 
(1) (2) (3) 

Rate of increase Rate of change 

Group in money earnings in real earnings 
percent percent 
Tobacco products 8 —1.1 
Textiles 1.8 — .1 
Tron and steel 1.9 0 
Lumber and its products 1.9 0 
Leather and leather goods 1.9 .0 
Paper and printing 2.0 sll 
Clothing 23 A 
Land vehicles Do 6 
All manufacturing 2.0 at! 


Of the seven major groups, only three showed an increase in real 
earnings during the period 1896-1913. Of the eight groups of workers 
in manufacturing industries, two had declining real wages, three showed 
neither an upward or a downward tendency, while the real wages of 


three groups increased. 


3. On “NormMAL” RELATIONS BETWEEN CoMMopDITY PRICES 


The measures shown in Tables 14 and IX bear upon a problem 
which has received considerable attention in the last several years— 
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the question as to whether there is a “normal” relation between the 
prices of commodities and of commodity groups. The difficulties of 
agricultural producers resulting from the drastic liquidation of 1920 
and 1921 gave a very practical emphasis to this question. Efforts 
to answer it have taken several forms. 

One of the most common standards of “normality” derives 
from the facts that 1913 is the base of most current index numbers, 
and that 1913 was the last year before war-time disturbances set in. 
If a given commodity has risen above its 1913 price by less than the 
average rise in prices, as measured by a general index, it is assumed, 
in some discussions, that the normal relations of this commodity to 
other commodities have been disturbed. The re-attainment of a 
normal relation, from this viewpoint, would involve a decrease in 
the average of all prices or an increase in the price of the given com- 
modity. 

A similar argument may be based upon some base other than 
1913. Thus the twelve months, July, 1913 - June, 1914, may be em- 
ployed. Average prices in a broader base period, such as the five 
years from 1909 to 1913, may be used in securing a standard. The 
argument, however, is essentially the same, whether the base be 
1890, 1918, 1919, or any combination of years. It is an argument 
which has been employed in comparing commodity prices and 
wages, wages and living costs, and other measures, as well as in 
comparing prices in various commodity groups. 

On the basis of the evidence presented in the preceding section 
it does not appear just'fiable to assume that prices in any one year, 
or that average prices over any period of years, stand in a ‘‘normal”’ 
relation to each other. There was no normal pre-war relation be- 
tween prices, in their absolute form. The only normal factor bearing 
on pre-war price relations (if we mean by normala situation sustained 
in a fairly regular fashion over a number of years) was the existence 
of fairly constant rates of change in individual commodity prices, 
rates of change which differed materially from commodity to com- 
modity and from group to group. What was constant in the pre- 
war price situation was not a set of fixed price differences but rela- 
tions which changed at fairly regular rates year by year. Figure 6 
furnishes a graphic representation of these shifting relations. To 
assume that actual prices in a given year stand in a normal relation 
to each other is to crystalize a cross-section of a constantly changing 
situation, a procedure which seems equally faulty whether a single 
year or a number of years be used in computing the basic averages. 


Aoi aml 
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But is it possible to set up any standard by means of which 
price relations may be adjudged ‘‘normal” or “abnormal”? This is 
a problem to which some attention is given below in discussing price 
stability. It is pointed out that price relations are always changing, 
and that it is the degree or rapidity of change rather than the degree 
of departure from any hypothetical state of normality which may 
be measured. Distinction is made, in that discussion, between 
short-term and long-term changes in price relations. In considering 
long-term changes of the type resulting from differences in average 
annual rates of increase, it is desirable to substitute some other 
concept for that of normal relations. If we substitute for normal 
that which is expected as a result of past experience we have a more 
workable and useful concept, and we suggest a problem upon which 
the present results may throw some light. 

When an average annual rate of change in the price of a given 
commodity has been sustained over a considerable period of years, 
it is reasonable to assume that this constant annual increment (or 
decrement) in price comes to be expected by those handling this 
commodity. The effects of accidental and cyclical forces are, of 
course, superimposed upon the tendencies due to trend, so that 
there may be no conscious expectation of a certain annual change. 
Nevertheless, the fact of a sustained long-term tendency to increase 
or decrease will have affected the attitudes of manufacturers and 
dealers, and will be reflected in their business dealings and expecta- 
tions. Plant extensions, investments in equipment and other long- 
term commitments by manufacturers will be partially conditioned 
by these expectations. The land holdings and other investments of 
agriculturalists will be based upon like expectations. In this case 
the expectations will relate not only to the prices of specific com- 
modities but to land values which reflect these expected prices. 

All these plans and commitments are not, in general, based 
upon definite expectations of a single commodity’s price change, for 
the profits in business dealings depend upon the relations between 
prices. A sense of the profit to be expected in handling a given 
commodity will rest upon a conscious or unconscious appreciation 
of the price trends of related articles. The manufacturer considers 
probable future costs of raw materials and supplies, of labor and 
equipment, as well as the probable future course of selling prices, in 
making his plans.! There thus develops a sense, not of what consti- 


1This procedure has become conscious and definite in many organizations, with the 
development of statistical control and long-range planning. Lines of trend are fitted to 


such expecta 
general in 1921 and succeeding years, there arises the feeling that 
normal price relations have been shattered. Though the concept of 
normal relations be illusory, the feeling of disturbance and unsetile- 
ment arising from the failure of past tendencies te continue may be 
& very real ones 

The figures presented in Table IX may be used in determining 
what were the expectations, in 1913, of those producing and handling 
the vanous commedities there Isted= 


IV Timing, Deration and Amplitude of Individual Price Changes 
During General Price Movements 

Dunng the major cyclical swings of commodity prices there are 
pronounced differences in the movements of individual commed- 
ties, though the general movement may affect all commodities in 
some degree. A study of these differences may he expected to 
yield information concerning the pice behavier of individual com 
modities, and should, at the same time, throw some light on the 
price aspects of business eyeles A detailed imvestization of this 
type, based upon reports concerning quantities and prices from a 
great many markets, representing important commoditie: at all 
industrial stages, should enable the incidence of the business eyele 
and its propagation throughout the industrial system te be more 
effectively studied. Such a broad survey must wait, however, 
lender of adequate data. The present inquiry 15 Fe 
all relevant pre EY eres, and fetere plans are based epen carefull : 
Ge teins Seeds. rns ss bat a comaiows and more accutate application of processes 
pa egemimana Tet bustmess planaing has beem based. 


_mapeatyen see relegcap cathartic tematic 
is an enduring ame, ss 1t has been im the Geld of agrewltere im Deres 


orery 
ree ear pgieb peemases. aherstioms iz relations, exempliied by the case ia 


which the cost of a good may exceed its eliing price Bet such erekeal 


dhfferemt im charac ike cules shane: OLA 
temporary, quite t im eter froma mere = wha 
from differences im longterm trends More fendamental economic radjustments are _ 
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stricted to the commodities for which price quotations at wholesale 
are available, by months, from 1890 to 1926, in the publications of 
the United States Bureau of Labor Statistics. 


1, THe Measurement or Cycrican FLUCTUATIONS IN 
Commopity PricEs 

The customary procedure in studying cyclical movements in- } 
volves the measurement of trend and of seasonal fluctuations, and _ 
the correction of the original data for changes due to these factors. | 
The residue, a composite of cyclical and accidental fluctuations, is 
the material ordinarily used in tracing cyclical movements in time 
series. This procedure has not been followed in the present study, 
for several reasons. . 

Perhaps the most important of these reasons is that we are not 
trying to measure true ‘cyclical movements” in commodity prices, 
though that term is used frequently for convenience. We are seek- 
ing to describe the movements of individual prices during the gen- 
eral price swings which have accompanied cycles in American busi- 
ness. The individual price series fail, in many cases, to conform to 
the general movement. Some may be quite unaffected by given 
cycles; some may precede or lag behind the general index by such a 
long period of time as to raise a doubt concerning the connection 
between their movements and the business cycle. Smooth and un- 
mistakable cyclical movements are conspicuously absent in many / 
of the price series studied. Yet it is none the less desirable to know / 
how the prices of individual commodities behave during the general | 
business cycle. There is need here of a technique better adapted | 
than the orthodox method to the analysis of miscellaneous series. | 

The presence of technical and practical difficulties connected 
with the measurement of trend and of seasonal variations provided | 
additional reasons for a modification of the usual procedure. The 
technical difficulties in the way of securing a complete elimination 
of the effects of trend and of seasonal movements need not be elab- 
orated. The practical difficulties were connected with the time 
available and the material to be covered. A prohibitive amount of 
time would have been required to analyze several hundred series 
after the orthodox method. The method actually employed has the 
advantage of permitting a considerable number of series to be ana- 
lyzed in a limited time and affords, in addition, certain useful mea- 
sures which the other method does not yield. The procedure adopted 
requires explanation and illustration. 


ee 
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It is possible to secure measures relating to eight aspects of the 
behavior of individual commodity prices during each business cycle. 
Three of these pertain to behavior during the revival and prosperity 
stages of the cycle, three to behavior during the stages of recession 
and depression, and two relate to the cycle as a whole. These 
measures are the following: 


Date of low point preceding revival. 

Duration of rise during revival and prosperity. 
Percentage of rise during revival and prosperity. 
Date of high point preceding recession. 

Duration of decline during recession and depression. 
Percentage of decline during recession and depression. 
Duration of cycle. 

Amplitude of cyclical movement. 


Such measures, relating to specific phases of revival and re- 
cession and to specific cycles, enable the characteristics of given 
cyclical movements to be determined, and permit comparison of 
different cycles. From these measures, moreover, may be derived 
figures describing the average behavior of individual commodities. 

a. The Timing of Revival and Recession. In studying the timing 
of individual price changes it is necessary to get away from specific 
dates. This has been done by selecting as reference points the dates 
of the last low preceding revival and of the last high preceding re- 
cession in the general wholesale price index number. Thus the 
measure defining the time of change in the price of a given com- 
modity in a given stage of revival or recession is the difference, in 
months, between the date of turn in the general price index and the 
date of turn in the price of the commodity in question. If the com- 
modity precedes the general index a negative sign is attached to 
this deviation; if the commodity lags behind the general index a 
plus sign is used. 

The selection of reference points during the period 1900-1925 
offered no difficulty, as the index of the Bureau of Labor Statistics 
is available on a monthly basis for these years. For the period 
1890-1899 use was made of Falkner’s quarterly index, supple- 
mented by Persons’ ten-commodity index when it was necessary to 
interpolate between quarters. The greatest difference between the 
turning points shown by Persons’ monthly index and by Falkner’s 


quarterly index during this period was two months, and this oc- 
curred only once. 
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During the period 1890-1925 wholesale price index numbers 
show 21 turning points which may be identified with definite revival 
or recession phases of ten American business cycles.: These cycles 
were of varying intensity and duration, but it does not seem legi- 
timate, in the light of contemporary records, to exclude any of them 
from the list. The turning points noted have been numbered from 
1 to 21, for convenience of reference. The dates of these reference 
points are given in column (3) of Table 17. In some instances 
given values of the index number persisted for several months with- 
out change or with only minor fluctuations. In such a case the 
date given relates to the last observation preceding a distinct turn. 

The first task was the study of the individual price series for 
the purpose of locating in these series the turning points that cor- 
respond to the turns in the general price index. For some com- 
modities, which clearly reflect all the major movements in the 
general index, this was a fairly simple matter. As indicated above, 
the time of each of the cyclical turns in the specific price series is 
expressed as a deviation, in months, from the corresponding turn in 
the wholesale price index. In recording the movements of the in- 
dividual price series the date given in each case is that of the last 
low preceding a rise in price, or the last high preceding a price 
decline. No attempt was made, in locating turning points, to 
allow for seasonal movements or for trend. The actual low and 
the actual high which appeared to be identified with given cyclical 
phases were accepted as the significant turning points for the present 
purpose. 

But many commodities fail to conform in all respects to the 
scheme of movements outlined in Table 17. Their prices may re- 
flect some of the cycles, but may be quite unaffected by others. 
The present problem, as has been pointed out, is not essentially 
that of tracing cycles in individual price series, but that of observing 
and measuring the behavior of individual commodity prices during 
the major swings which are found in the general price index. Ac- 
cordingly, behavior which does not conform to the general move- 
ments must be described, as well as that which does so conform. 

In a case in which a given series took no turn which could be 
identified with the prevailing movement in general prices, its be- 
havior could be classified under one of three heads. If, instead of 
reaching a low and rising, during revival, or reaching a high and. 

1The reference points selected have been checked against the phases of American 


evcles between 1890 and 1925, as defined by Wesley C. Mitchell and Willard L. Thorp. 
There is agreement throughout in regard to the cycles marked off. 
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declining, during recession, the given price series declined con- 
sistently, it was classed as sagging. If, instead of experiencing the 
turn to be expected, the commodity rose in price throughout the 
prevailing cyclical phase, it was classed as rising. If no turn were 
recorded, the commodity remaining unchanged in price throughout 
the period in question, the entry constant was employed. The latter 
class contains a subdivision consisting of commodities which were 
irregularly constant in price. This classification was employed when 
a commodity experienced minor price fluctuations about a constant 
level during a given period. These fluctuations might be seasonal 
or accidental; they did not appear to the investigator to be mani- 
festations of the general price swing under way during that period. 

Each entry in the general table consists, therefore, of a 
specific figure, or one of the symbols.\S, R, C or IC. The figure 
measures the number of months by which the turn in price of the 
commodity in question preceded (—) or lagged behind (+) the turn 
in the wholesale price index; the symbol indicates whether the given 
price series sagged, rose, or remained constant during the period to 
which the entry refers. 

In locating turning points in the prices of the various commod- 
ities studied an attempt was made to set limits within which a given 
rise or decline in price might be expected to fall if it were related to 
a particular turn in general prices. It did not seem desirable to set 
any fixed limits on either side of a given reference point, since the 
duration of price cycles varies considerably. Variable limits were 
set, therefore, and these limits were so chosen as to include, roughly, 
three phases of the current cycle (a cycle being assumed to include 
the four phases, revival, prosperity, recession and depression). 
Thus the limits to a period in which the low price preceding revival 
would usually fall were given by the approximate dates of the be- 
ginning of the preceding depression and the end of the succeeding 
phase of prosperity. Similarly, the limits to a period in which the 
high price preceding recession would be expected to fall were set by 
the first date of the preceding phase of prosperity and the last date 
of the ensuing period of depression. The limits which have been 
employed are given in column (4) of Table 17. 


‘The limits employed are those defined in the previously mentioned summary of 
the phases of American cycles, prepared by Wesley C. Mitchell and Willard L. Thorp 
with a few modifications for the immediate purpose. The only material changes were 
made in defining the limits to periods 15 and 17, covering the war and post-war years. 
Some adjustment was necessary here in order to include certain of the exceptional price 
movements of these years in the periods to which they apparently belonged. In the 
original summary, it may be noted, phases of the various cycles were defined by over- 
lapping dates. 
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TABLE 17 


Dates or Turnine Pornts iv AMERICAN Price Cycurs, AND Limits EMPLOYED IN 
Strupyine CyciicaL Turns in Commopity Prices 


(1) (2) (3) (4) 


Period | Phase Reference date Limits 
1 low May, 1892 Oct., 1890-June, 1893 
2 high February, 1893 Oct., 1891-Feb., 1895 
3 low March, 1895 July, 1893-Jan., 1896 
4 high October, 1895 Mar., 1895-Feb., 1898 
5 low May, 1897 Feb., 1896-Dec., 1899 
6 high April, 1900 Mar., 1898—Mar., 1901 
7 low July, 1901 Jan., 1900-Jan., 1903 
8 high October, 1902 April, 1901—Dec., 1904 
9 low July, 1904 Feb., 1903-Oct., 1907 
10 high October, 1907 Jan., 1905-May, 1909 
11 low February, 1908 Nov., 1907-May, 1910 
12 high April, 1910 June, 1909-Dec., 1911 
13 low June, 1911 June, 1910—Oct., 1913 
14 high September, 1913 Jan., 1912-May, 1915 
15 low November, 1914 Nov., 1913-Aug., 1917 
16 high September, 1918 June, 1915—June, 1919 
17 low February, 1919 Sept., 1917-Sept., 1920 
18 high May, 1920 July, 1919-Mar., 1922 
19 low January, 1922 Oct., 1920-—June, 1923 
20 high April, 1923 April, 1922—Dec., 1924 
21 | low June, 1924 July, 1923- 1926 


Although there are wide divergences from any common pattern 
in the behavior of individual commodity prices, the above limits 
include most of the price changes which could be related to par- 
ticular movements of general prices. For a small number of in- 
dustrial products and for a somewhat larger number of agricultural 
products and foods, important price movements fell beyond these 
limits. Entries relating to such cases are designated in the general 
table (Table X). For 26 agricultural products and foods the failure 
to conform to the standard schedule was pronounced, and it was 
difficult to locate turning points corresponding to the cyclical move- 
ments of general business. The names of these exceptional com- 
modities are indicated in the table. 

Another problem connected with the construction of the 
general table arose, in some instances, in determining whether a 
turning point could be defined or whether a price should be classed 
as constant or rising (or constant or sagging) during a given period. 
As a rough working rule it was classed as constant if it neither rose 
nor fell within a period of twelve months on each side of the ref- 
erence date. But, again, because of varying cycle lengths, there are 
exceptions to this rule. In general, the entry constant means that a 
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price neither rose nor fell during the time when the forces of revival 
or recession were actively present. Similar general explanations 
apply to the entries sagging and rising. After working through a 
number of price series it was possible to make fairly objective the 
tests upon which these classifications were based. 

It will be obvious to one who looks through the original price 
quotations that an element of personal judgment must have entered 
into some of the decisions upon which the entries in the general 
table are based. A similar analysis of the same data by another 
person would doubtless yield some differences in detail, but it is 
not likely that the averages and the general results would differ 
materially from those secured in this study. 

b. Interpretation of Typical Results. Table X provides a 
summary of these results, giving measures descriptive of the be- 
havior of 209 commodities during the 21 turning points listed above. 
Selected measures from this table, relating to a number of rep- 
resentative commodities, are shown below. Similar figures for seven 
general economic series are included for purposes of comparison. 

This table and Table X present a bird’s-eye view of the behavior 
of a number of commodities during ten cycles in American business. 
Considerable information is yielded by these tables, whether they 
be read horizontally or vertically. In studying the behavior of in- 
dividual commodities a horizontal reading indicates whether the 
commodity in question was affected by the several major turns in 
general prices and, if so, the relation in time between the turns of 
this commodity and the turns in the general index. The prices of 
anthracite coal, for example, were clearly affected by all the major 
turns in price during the first seven periods. Following the revival 
of period 7 (a revival for which the reference date was July, 1901) 
there were no further cycles in anthracite coal prices. During all 
other periods of general price change anthracite coal prices were 
either constant or rising. (For the 13th and 15th periods specific 
dates appear, since the increase in anthracite coal prices in these 
periods occurred during phases of revival.) Similarly, steel rail 
prices reflect all the general movements through the 7th period. 
These prices were constant thereafter at each major turning point 
until the general rise following the outbreak of the war. The normal 
price changes took place during the next four periods, but after the 
1922 rise steel rails entered another era of constant prices. Detailed 
comment on the behavior of other series is not necessary. 

A vertical reading of Table 18 (or of Table X) throws light on 
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the order of change in various price series during the several periods 
of revival and recession between 1890 and 1925. For the first 
period, the revival of the early 90’s, the dates of recovery for the 
fifteen commodities shown in Table 18 range from 17 months before 
the reference date to 11 months after that date. The corresponding 
limits in the general table, covering 209 commodities, are 18 months 
before the reference date to 17 months after the basic turning point. 
These limits vary considerably for the different cycles, but this is a 
matter for more detailed consideration in the sections dealing with 
prices in combination. 

In studying the characteristics of individual commodities it is 
necessary to present these results in another form. In doing so, use 
can be made of other measures not shown in the above summary. 
The procedure followed in the analysis of an individual commodity 
may be exemplified by pig iron, the prices of which reflect all the 
cyclical movements of general business during the years from 1890 
to 1925. A summary such as the following was compiled for each 


of 209 commodities.! 
/ TABLE 19 


if Summary or CycircAL MOVEMENTS IN THE Pricns oF Pra Tron * 
f 1890-1925 
(1) (2) (3) (4) (S) (6) (7) (8) (9) (10) 
Periods | Devia- | Devia- | Dura- | Dura- | Dura- Percentage change Index of 
tion of | tion of | tion of|tion of| tion of | Rise as| Rise as| Fallas}|  eyclical 
low high rise fall cycle per- per- per- | variability 
from | from (low to |centage |centage |centage 
refer- | refer- low) | of pre- | of en- | of pre- |(8) + (9) 
ence ence ceding | suing | ceding — 
date date low high high 2 
(mos.) | (mos.) |(mos.) |(mos.) | (mos.) 
1-2} +11 + 5 3 Dit 24 2.9 2.8 20.0 11.4 
3-4]+ 1 0 6 33 39 DOS) Wile 22.4 19.8 
5-6 | +14 — 3 18 Dae 39 1222) ORO 38.0 46.5 
7-8 | + 3 + 1 13 20 33 GOES S77 39.9 38.8 
9-10 0 —9 30 19 49 84.1 | 45.7 38.2 41.9 
11-12 | + 6 — 3 17 25 42 (eed || ees Ze iWC@ 
13-14 |} + 8 = 15) 11 WP) 33 DV ain 1), 2 DSi 21.4 
15-16 oO | —14 OL i 59 SLO 1G 2 Sih) 63.6 
17-18 | + 8 + 4 11 17 28 88.4 | 46.9 63.4 SOR 
19-20 | + 1 —i7 7 25 32 Sonor 40 41.8 43.7 
21 + 4 
Aver- 
ages +5.1 |—3.4{ | 14.8 | 23.0 | 37.8 | 82.2 Se) | KO 35.9 


*Foundry No. 1, 1890-1913; basic, 1914-1925. 


+This average becomes —2.2 if the price turn due to war-time r i si 
alters egulation (the entry for period 16) 


Space limitations prevent the inclusion of detailed figures, of the type sh i 
Table 19, for all the commodities analyzed. In Table XI, of the kppenta: ‘euch Boune 
are given for a selected list of 24 important commodities. 
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The method of entering the various measures given in this table 
requires some explanation. The entries on each line relate to the 
two periods the numbers of which appear in the first column, and 
to the interval between these periods and the interval immediately 
following. Thus, considering the entries in the first line, the figure 
in column (2) shows that the low of pig iron prices in the first period 
came 11 months after the low of the all-commodities index. From 
column (3) we read that the high of the second period came 5 months 
after the high of all commodities. The entry in column (4) shows 
that the rise in prices following the low of the first period lasted for 
3 months before the next high was attained! The entry in column 
(5) indicates that the decline in pig iron prices following the high of 
the second period lasted for 21 months. The duration of the cycle 
in pig iron prices between the low of the first period and the next 
succeeding low (that of the third period) is shown in the first line of 
column (6). This entry measures the combined duration of a 
period of rising prices and the ensuing period of falling prices. 

The average of the entries in columns (8) and (9) has been 
used as an index of cyclical variability. This appears in column (10). 
The two percentages which are averaged in each case are computed 
from the same base and are, therefore, perfectly comparable. More- 
over, the different entries in column (10), which relate to different 
cycles, may be compared in determining whether the violence of the 
cyclical fluctuations in a given series is increasing or decreasing. 
Each entry is a percentage computed from the “high” of a given 
cycle; cyclical variability is expressed in terms of the maximum 


1This particular entry suggests one of the difficulties of this general type of analysis, 
and serves to illustrate the procedure employed. It may seem questionable whether 
-account should be taken of a 2.9 per cent rise in price which lasted for but 3 months. This 
can hardly be called a phase of a cycle. But, on the other hand there was a distinct re- 
vival in American business during this period. The American Telephone and Telegraph 
Company’s composite index shows a gain of about 20 per cent from the low point. Falk- 
ner’s index (supplemented by Persons’ in defining turning points) rose for 9 months, the 
increase being slightly over 3 per cent. During this period pig iron prices sagged, in 
general, the decline being broken only by the 3 months rise, of 2.9 per cent, which is 
recorded above. There is no evidence that this rise was seasonal in character. ; It was a 
reflection of the general revival taking place at this time and, brief though it was, 
account should be taken of it in any study of those movements of individual commodity 
prices which accompany cyclical movements of general business and of general whole- 
sale prices. It is, of course, exceptional that the movement should be so brief. The 
other pig iron price movements recorded are all of much longer duration. f 

2The term “cycle” is used for convenience in referring to these movements. Since 
the given measures relate to price movements accompanying cycles in general business 
there is justification for using this term, but in some ways It 1s misleading. Thus, if a 
commodity rose steadily in price, or remained constant, for a number of years, unaffected 
by several successive business cycles, the duration of the “cycle” might be given as 100 
months, or more. Such a long movement does not accord with the usual definition of 


the term. 


ail 
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values attained in successive cycles. The effect of a consistent up- 
ward or downward trend is thus eliminated. In securing an index 
of the average cyclical variability of a particular series the figures 
measuring the mean percentage of rise and the mean percentage of 
fall have been averaged.! 

During the ten cycles covered in this study the general trend of 
the index of cyclical variability in pig iron prices has been upward. 
The upward movement has itself been cyclical in character, how- 
ever. During the first two cycles (culminating in 1893 and 1895) 
the variability was low. A much higher figure was recorded for the 
cycles which reached their peaks between 1900 and 1907. Between 


1907 and the war period the variability of pig iron prices was much’ 


lower. During the last three cycles wide fluctuations have again 
been recorded. 

For convenience of reference the various averages computed 
from figures in Table 19 may be summarized in a table of the type 
shown on the opposite page. Measures describing the behavior of 
the general index of wholesale prices are included, for comparison 
with the pig iron figures. 

During revival the price of this particular grade of pig iron has 
started upward, on the average, 5.1 months after general wholesale 
prices. The entire period of rising prices has lasted, on the average, 
14.8 months, as compared with 23.4 months for the wholesale price 
index. The average percentage of rise has been 82.2, as compared 
with 24.6 for the general index. (When the rise is computed as a 
percentage of the high, the pig iron figure is 35.9 as compared with 
16.7 for the price index.) In interpreting these figures it must be 
recalled that no attempt has been made to eliminate the effects of 
the upward trend of prices from 1896 to 1920. In so far as this trend 
affects the comparison of the upward and downward swings it is 
taken account of by expressing each rise as a percentage of the en- 
suing high value. 

During recession pig iron prices have started downward, on the 
average, 3.4 months before general prices. (This figure is reduced 


. to 2.2 if the exceptional period of price regulation be omitted from 


the calculations.) The difference of approximately eight and one- 
half months between the duration of rise of general prices and of pig 


'The use of the “high” in each cycle as the base of the percentages which are aver- 
aged in securing an index of cyclical variability, instead of an average of low and high 
values, lessens slightly the relative weight given to wide cyclical fluctuations, as com- 
pared with smaller movements. ; 
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iron prices is thus accounted for by a lag of pig iron of roughly 5 
months on recovery and a lead of some 3 months on recession. 
That these averages relating to the lag and lead of pig iron are 
representative is clear from a consideration of the individual measures 
in Table 19. Not once in 11 revivals has pig iron started up- 
ward before the general index. Only 3 times in the 10 recessions 
recorded have pig iron prices started downward after the general 
index. 

The average duration of decline of pig iron prices has been 23.0 
months, as compared with 15.1 for the general index. The cyclical 
swings of pig iron prices include a sharp and relatively brief upward 
movement and a downward movement lasting, on the average, half 
as long again. During only 2 of the 10 cycles included in this 
study has the duration of the upward movement exceeded the 
duration of the ensuing decline. In this respect pig iron prices 
stand in pronounced contrast with the general wholesale price index. 
For this index the duration of rise is equal, on the average, to about 
one and one-half times the duration of fall. Only twice in the 10 
cycles recorded has the duration of rise for the general index been 
less than the duration of the ensuing fall. The percentage of 
decline has averaged 36.0 for the pig iron, as compared with 11.8 
for the wholesale price index. 

The indexes of cyclical variability, constructed by averaging 
the percentages of rise and fall (both rise and fall being expressed as 
percentages of the same high), appear in column (12). This index is 
35.9 for pig iron, and 14.2 for the wholesale price index. The price 
of pig iron is about two and one-half times as variable, in its cyclical 
movements, as the general price index. 

The average duration of the cycle is slightly less for pig iron 
prices than for the wholesale price index. This is a somewhat ac- 
cidental result, in the present instance, for every cycle in general 
prices during the period 1890-1925 was reflected in pig iron prices. 
This fact should result in approximate equality of the two averages. 
The difference is due to the relatively late revival of pig iron in the 
first period. 

In making the above comparison use has been made, in every 
instance, of pig iron averages based upon all the data, including 
those for the period of war-time regulation. The only average ma- 
terially affected by regulation is that relating to the date of the turn 
downward from a high. The average of —2.2 secured by omitting 
the entry for the regulated period is probably more representative 
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than that of —3.4 which is based upon all the entries. In all other 
respects it seems desirable to include all the data, since all the 
periods have been included in securing the price index averages. 

Considerable space has been given to this comparison in order 
to illustrate in some detail how the measures in the general table 
(XII) are to be interpreted. It is, of course, out of the question to in- 
clude similar discussions of the measures for other commodities. 

In the above illustration use was made of a commodity which 
offered few difficulties to analysis of this type, since all the cycles 
between 1890 and 1925 are defined in the movements of pig iron 
prices. A few modifications of the method are necessary in handling 
commodities which do not follow all the cyclical movements of the 
general index. These modifications are enumerated in the following 
section. 


§The Measurement of Cyclical Price Movements: Special Cases 


(1) In measuring the duration of a rise the whole time between a 
turn upward from a low and the next succeeding turn downward from a 
high is counted, whether the rise extends over one or more cycles in 
general business. The same principle applies in measuring the duration 
of a price decline. 

(2) In measuring the duration of a cycle the full time elapsing be- 
tween a specific low entry and the next specific low entry is counted, 
regardless of intervening periods of constant, sagging or rising prices. A 
price cycle for a given commodity might thus cover several of the cycles 
marked out by the general price index. The same principle applies in 
counting the number of observed cycles. (In the computation of the 
averages given in Table 33, however, account has been taken only of 
‘normal’ cycles, i. e., movements corresponding to specific cycles in 
general business.) 

(3) In measuring the average deviation of the time of recession 
from the reference dates, two averages have been secured for each com- 
modity. The first average in each case is based upon all the entries, the 
second upon all the entries but that for period 16 (the period of recession 
for which the reference date is September, 1918). This second average 
(given in Table XII) is not affected by price regulation during the war, 
nor by other unusual factors connected with the war-time disturbances. 

A second average for the timing of revival has been computed for 
each of four articles, for which price regulation extended into period 17 
(the period of revival for which the reference date is February, 1919). 
The entry for period 17 has been omitted in computing the second average 
in each of these cases. 

(4) In computing the average time of revival or recession as a de- 
viation from the reference date, account is taken only of the actual turns 
observed. Thus an entry of C, S or R is disregarded in arriving at these 
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averages. The number of turns observed is noted, however, in connec- 
tion with each average. 

(5) Incomputing the average duration of rise, in cases where entries 
of C, S or R have intervened between specific dates, two averages have 
been secured. The first is based upon all the duration figures, including 
those (mentioned in point 1 above) which may extend through one or 
more cycles. The second average is based only upon those entries re- 
lating to adjoining periods. In this last computation periods of rise 
covering more than one ‘‘normal”’ cycle are excluded. 

Second averages have been computed on the same principle in 
measuring the duration of fall, the duration of cycles, the percentage of 
rise and fall, and the amplitude of cyclical movements. 


2. CyciEs In Commopity Prices: GENERAL MEASURES 


Measures relating to 209 commodities have been computed ac- 
cording to the above rules, and are summarized in Appendix Table 
XII. An extract from this general table appears in Table 21 below. 


_ In addition to the commodity price averages there are included in 


this table measures describing the cyclical movements of seven other 
economic series. A first inspection of these other measures may make 
clearer the significance of the commodity price averages. 

All the series relating to data other than specific commodity 
prices reflect each of the ten cycles in American business which oc- 
curred between 1890 and 1925. Of these seven series the earliest to 
revive after depression, on the average, was the index of industrial 
stock prices which started upward 9.4 months before general whole- 
sale prices recovered. Next came pig iron production, 4.2 months 
before the price index, and the American Telephone and Telegraph 
Company index of general business conditions, with an average 
movement just 4 months before wholesale prices. The interest 
rate on call loans lagged .4 of a month after the price index on re- 
vival, the rate on 60-90 day paper 3.1 months, and the yield on 
railroad bonds 10.9 months. (The figure for bond prices would, of 
course, represent movements just reversing those of bond yields.) 

Some of these averages are changed rather materially for the 
recession phase of the cycle. The stock price index precedes the 
wholesale price index by about the same interval (9.5 months). 
The lead of pig iron production is reduced from 4.2 months to .5 
of a month, and that of the general business index from 4 months to 
1.8 months. The lag of .4 of a month for call loan rates is changed 
to a lead of .8 of a month on recession; the lag of 3.1 months for 
the 60-90 day paper rate, is changed to a lag of 4.1 months; the lag 
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of 10.9 months on railroad bond yields is changed to a lag of 5.0 
months. These figures indicate that the sequence of change in 
different economic series is in many cases not the same at the re- 
cession phase of the cycle as it is during the stage of revival. A 
measure of average lag or lead which does not discriminate between 
different cyclical phases may be quite inaccurate. 

The average duration of rise for these seven series varies from 
17.6 months for bond yields to 27.6 months for pig iron production. 
These extremes are reversed in the duration of fall column. Pig 
iron production, with a figure of 12.3 months, has the shortest 
average time of fall, while bond yields, with an average of 22 
months, have the longest. With the single exception of bond yields 
the duration of rise exceeds the duration of fall. (Bond prices would 
conform to the other series in this respect.) For these general 
economic series the typical cyclical movement during the period 
between 1890 and 1925 has consisted of a rise averaging about two 
years, and a decline averaging from 12 to 16 months. The average 
cycle length has been a trifle less than 40 months. 

The degree of cyclical variability, as measured by the indexes 
given in column (21), ranges from 11.2 for bond yields to 75.0 for 
call loan rates. The variability of the price index is relatively low, 
as is also that of the general business index. Industrial stocks, 
commercial paper rates and pig iron production stand on a rising 
seale of variability. 

In interpreting the entries in the table below relating to com- 
modity prices, it should be remembered that the second average in 
column (14) has been computed, in each case, by excluding the 
entry for period 16, which covers the time of war inflation and price 
regulation. Where a second entry appears in other columns it re- 
lates to figures for successive cyclical turns. As explained in note 5 
on page 90 such averages were computed for commodities which 
did not reflect, in their price movements, all the cycles which 
affected general business between 1890 and 1925. 

a. Number of Price Cycles Recorded. The information to be 
obtained from Table XII, in the Appendix, and from Table 21, 
may be most clearly presented by summarizing the figures in several 
supplementary tables, in which the commodities are arranged in 
order of magnitude of the various types of averages. The first 
question of interest relates to the number of cycles observable in 
the prices of the different commodities studied. The fifteen com- 
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modities used for illustrative purposes are ranked below, in the 
order set by these measures. 


TABLE 22 


RANKING OF FirTrEN COMMODITIES ACCORDING TO THE NUMBER OF CYCLES 
OBSERVABLE IN THEIR Prick MOVEMENTS, 
1890-1925 


(1) (2) (3) 
Ref. No. Commodity No. of cycles 
233 Anthracite coal 3 
280 Steel rails 5 
247 Petroleum 8 
441 Leather 9 
451 Rubber 9 
236 Bituminous coal 92 
25 Cotton 92 
202 Cotton yarns 91 
195 Print cloths 92 
64 Bee 10 
13 Cattle 10 
239 Coke 10 
293 Copper, ingot 10 
259 Pig iron 10 
276 Steel billets 10 


Table XII, in which appear figures of this type for all com- 
modities, shows a wide range of variation in the number of cycles 
recorded. At one extreme stand three commodities (cross-cut 
saws, hand saws and trowels) which passed through but one com- 
plete price cycle between 1890 and 1925. During most of this period 
these articles were constant in price. The one complete cycle in 
their prices began with the low preceding the war-time rise, at- 
tained its peak in 1921, and reached a new low in 1922 (for trowels, 
in 1923). Of the 209 commodities studied, 53 reflected in their 
price movements all the cycles between 1890 and 1925—10 in 
number. Many articles were not affected by the minor cycles, but 
more than two-thirds of the total number passed through 7 or more 
complete cycles. The sensitivity to cyclical movement, it is ap- 
parent, varies greatly as between the different commodity groups. 
This is a matter for more detailed consideration in a later study. 

b. The Duration of Cycles in Commodity Prices. Figures re- 
lating to another phase of price behavior are summarized in the 
next table. Here the fifteen representative commodities are ar- 
ranged in order, according to the average duration of the cycle. 
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(In computing these averages the duration of the cycle was measured 
from low to low, in all cases.) 
TABLE 23 


RANKING OF FirrEEN CoMMODITIES ACCORDING TO THE AVERAGE DuRATION OF PRICE 
Cycuns, 1890-1925 


(1) (2) [ 
Ref. No. Commodity /| Average duration of cycle, in 
‘ months 
13 Cattle 37.0 
259 Pig iron 37.8 
239 Coke 37.9 
276 Steel billets Sorel 
25 Cotton 38.7 
293 Copper, ingot 38.8 
64. Beef 38.9 
236 Bituminous coal 39.9 
202 Cotton yarns 39.9 
195 Print cloths 39.9 
233 Anthracite coal 40.7 
441 Leather 41.9 (35.5) 
451 Rubber 43.7 (40.7) 
247 Petroleum 46.6 (37.7) 
280 Steel rails TOe2N(G922) 


A warning should perhaps be voiced concerning the conelusions 
to be drawn from these figures. What constitutes a-cycle in a time 
series may be a debatable point, in many cases. Ten cycles were 
distinguished in the movements of the general price index between 
the low of 1892 and the low of 1924. As far as possible the in- 
dividual price series were fitted into the framework set by the 
changes in the general index. There was a clear tendency in the 
method, in other words, to place upon individual series the impress 
of the general price cycles. There seems to be no doubt, as an ob- 
jective fact, that these general cycles are reflected in the movements 
of a great majority of the individual price series, and that the 
equality of most of the averages relating to cycle duration is due to 
the presence of common cyclical movements. It is probable, how- 
ever, that the use of a common framework is to some extent re- 
sponsible for the rough equality of the averages, which cluster in the 
neighborhood of 40 months. The only great departures from the 
general average occur when given commodities fail to reflect some 
of the major price cycles. 

In cases where the average cycle length has been affected by 
missed periods, (i.e., by the failure of the commodity to reflect the 
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successive cyclical turns in general prices) a second average, which 
appears in parentheses after the main entry, has been computed. 
This is based only upon entries relating to successive periods of re- 
vival and recession. Thus the steel rail average of 76.2 months 
becomes 39.2 months if we take account only of the cycles which 
were completed without missed phases intervening. 

- Table XIII, in the Appendix, shows the average cycle lengths 
for all the commodities studied. The commodities are arranged by 
groups, and in order of magnitude of the averages within the several 
groups. The smallest average recorded is 36.8 months, for one 
grade of muslin. Most of the commodities which passed through 
all ten cycles have averages not greatly in excess of this figure. The 
largest figure is 279 months, for kitchen tables, a commodity which 
passed through but one cycle during the period here studied. 

For the seven general economic series listed in Table 21 the 
average duration of the cycle varied from 38.5 months to 39.9 
months. 

c. Cyclical Variability of Commodity Prices. Individual dif- 
ferences between commodities are more marked in the matter of 
cyclical variability of prices than they are in respect to duration of 
price cycles. The following table shows these differences for the 
fifteen commodities which have been used for illustrative purposes. 


TABLE 24 


RANKING OF Firrhen CoMMODITIES ACCORDING TO THE CYCLICAL VARIABILITY OF 
THEIR Prices, 1890-1925 


(1) (2) (3) 
Ref. No. Commodity Index of cyclical variability 
441 Leather 20.6 (18.5) 
233 Anthracite coal DY A 
280 Steel rails ZOOM (ceo) 
64 Beef Dita 
236 Bituminous coal 29.3 
13 Cattle 29.3 
293 Copper, ingot 33.4 
202 Cotton yarns 3028 
i 2s non 35.9 
ubber 36.2 . 
276 Steel billets 40.1 COED 
195 Print cloths 42.7 
a7 eee aon 
etroleum 
239 Coke cae ae 
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In interpreting these figures the number of cyclical movements 
upon which they are based should be borne in mind. These are 
given in Table 22. That the measures of cyclical variability are not 
to be considered perfect indexes of the sensitivity of the different 
commodities to general cyclical movements is brought out by a 
comparison of the pig iron and petroleum figures. The index of 
variability for pig iron is 35.9; that for petroleum is 45.0. The 
former commodity passed through ten complete cyclical move- 
ments, the latter through only eight. -The range of price variation 
during the average cycle was greater for petroleum prices, but this 
commodity sagged throughout one whole cycle and rose throughout 
another. 

Corresponding measures relating to certain general economic 
series are given in Table 21. The variability of pig iron prices, 
with an index of 35.9 is distinctly less, it may be noted, than the 
variability of pig iron production, for which the index is 53.5. 

All the commodities studied are arranged by groups in Appendix 
Table XIV, in order of magnitude of the indexes of cyclical varia- 
bility. The range of these indexes extends from 12.8 for shovels 
and grain alcohol to 77.4 for onions, but the great bulk of the entries 
fall between 15 and 45. There are notable differences between the 
values found in the different commodity groups. 

In computing the averages upon which the commodities are 
ranked in Table XIV, all percentages of rise and percentages of fall 
between cyclical turning points have been included, whether the 
period of rise or fall extended over one complete cycle or more. In 
most cases such an average serves as a representative measure of 
the cyclical variability of a commodity, but in a few instances it 
does not. If a commodity rose from 1897 to 1920, and then fell to 
a low in 1922, the latter change might well be considered a true cy- 
clical movement, but the former could not. A second average, 
based only upon percentages of rise and fall relating to successive 
phases of individual cycles, appears in parentheses after some of 
the entries in Table XIV and in Table 24. In cases where the two 
differ materially the second may be accepted as more representative 


than the first. 


3. BreHAVIOR OF ComMMopiTy Prices Durine REVIVAL 


: The three preceding tables have dealt with measures relating 
to the cycle as a whole. Certain of the figures given in the general 
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' tables relate to the behavior of commodities during specific phases 
of the cycle. Attention may first be given to the phase of revival. 


Revival. During the period between 1890 and 1925 there were 
eleven fairly pronounced revivals in American business. The entries 
in column (7) of Appendix Table XII indicate the number of def- 
inite price revivals recorded for specific commodities. A ranking of 
commodities according to the number of revivals observed would be 
much the same as a ranking based on the total number of cycles 
through which given commodities passed. The same would be true 
of a ranking based upon the entries in column (13) of Table XII, 
showing the number of price recessions recorded. There are a few 
noteworthy differences, however. Anthracite coal, which reflected 
3 of the 10 cycles, shared in 6 of the 11 upward price movements be- 
tween 1890 and 1925. It moved downward in price during but 3 of 
the 10 down-turns in general prices. Similarly, steel rails moved 
upward during 7 of the 11 general upward movements and down- 
ward during but 5 of the 10 recessions. A few of the more stable 
commodities display a certain responsiveness to a general upward 
movement in prices, but are somewhat less sensitive to the forces of 
recession. 

Considerable light is thrown upon the characteristics of dif- 
ferent price series by a study of their behavior at such times as 
they did not share in general price revivals. This may have been 
because prices were constant during revival, sagging during revival 
or because the price of a given commodity continued during revival 
a general upward course which had prevailed during the preceding 
period of depression. In such a case it is tabulated as rising. 

Only a few of the fifteen commodities which have been used in 
illustrating the results failed to conform in general to the cyclical 
swings of the wholesale price index. Three of these articles were 
constant in price during general price revivals. These were bi- 
tuminous coal (constant during one period of revival), anthracite 
coal and steel rails (each constant during 4 of the 11 general revi- 
vals). Four articles from this list, cotton, print cloths, cotton 
yarns and petroleum, sagged in price during 1 of the 11 revivals. 
Four commodities, anthracite coal, petroleum, leather and rubber, 
are recorded as rising during a period of price revival (i. e. the prices 
of these articles did not follow the general course in showing a turn 
upward from a low, at revival, but continued a rise which had pre- 
vailed during the preceding period of depression.) 


a. Degree of Conformity to General Price Movements during 
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Information of this type for all the commodities studied may 
be had from Table XII. We have data relating to 209 commodities 
during 11 price revivals, making 2299 entries in all. These entries 
fall in the classes shown below. 


TABLE 25 
Brwavior oF ALL CoMMODITIES DURING Price RrvIvALs 


(1) (2) (3) 
Nature of entry No. of entries Percentage of total 
Specific date (for beginning of revival) 1830 79.6 
Constant 239 10.4 
_ Sagging 121 Se 
Rising 109 4.7 
Total 2299 100. 0 


This table indicates that in approximately 80 per cent of all 
cases the prices of individual commodities showed an increase 
during revival which could be associated with the general move- 
ment. In about 10 per cent of all cases prices were constant, in 
about 5 per cent sagging and in about 5 per cent rising. These 
figures relate to a specific era in a single country. Within this era 
and country periods of price revival have differed materially in 
_their pervasiveness, and we should expect the percentages relating 


to cycle. The figures for the separate cycles are discussed in Chapter 
IV. 

b. Sequence of Change in Commodity Prices during Revival. 
In comparing the figures showing the order of price revival it must 
be recalled that we are dealing here only with averages, and that 
these averages should be supported by evidence as to the consis- 
tency of the movements they represent. Such evidence is provided 
by the figures in column (5) of Table 26. These are the standard 
deviations of the original figures which measure the differences, in 
months, between the dates of revival in the general price index and 
the dates of revival in the prices of the commodities named. The 
measure would, of course, be zero if this difference were constant, 
that is, if the time relation between general price movements and 
movements in the price of a given commodity were unvarying. 
Since higher values mean less consistency in the behavior of the ori- 
ginal prices, the figures may be called measures of inconsistency.’ 


1The measure of inconsistency is expressed in months, just as is the average devia- 
tion from the reference point. In comparing the measure of inconsistency with this 
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to constant, sagging and rising entries to vary somewhat from cycle ~ 
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The measure of inconsistency, it should be noted, is based upon 
entries for periods during which prices rose. If prices were constant, 
sagging or rising during certain periods of revival, no account was 
taken of such entries. A perfect measure of consistency should 
take account of such failures to conform to the general movement. 
Because the present measure does not include such periods of non- 
conformity it should be interpreted in connection with the entries 
in column (7) of Table 21 showing the number of periods of general 
revival during which price up-turns were recorded for specific com- 
modities. 

The average sequence of price change during revival for the 
fifteen representative commodities is shown in the following table, 
together with the measures of inconsistency. 


TABLE 26 


SEQUENCE OF REVIVAL IN SELECTED WHOLESALE PRICE SERIES, WITH MEASURES 
or INCONSISTENCY 


Ranking of Fifteen Commodities according to the Timing of Price Revival, 


1890-1925 ) 
(The figures in column (4) measure deviations, in months, from the date when the general index of 


wholesale commodity prices reached its lowest point, ‘preceding revival. The sign (—) indicates a price 
recovery preceding that in general prices; the sign (+) indicates a price recovery lagging behind the revival / 
of general prices.) ‘ 


a 

(1) (2) 3). (4) (5) 

Ref. Commodity No. of price} Average Measure  \ 

No. revivals deviation of in- \ 
from refer- | consistency | 
ence date \ 
(in months) 

13 | Cattle 11 95.5 12 \ 4 
451 | Rubber 10 =o 72 \ 
441 | Leather 10 — .8 4.5 } 
293 | Copper, ingot 11 — .2 (eS 

64 | Beef 11 iat ay | 
239 | Coke 11 ++ 4.8 4.8 
195 | Print cloths 10 + 2.0 Ons \ 
247 | Petroleum 9 + 2.4 he 

25 | Cotton 10 + 3.2 died 
276 | Steel billets ibe + 3.6 6.4 
202 | Cotton yarns 10 + 3.8 Oi 
259 | Pig iron 11 + 5.1 4.5 
280 | Steel rails 7 + 5.3 1S 
233 | Anthracite coal 6 + 5.7 5142 
236 | Bituminous coal 10 +13.14 iy P4 J| 

¥ 


\Rxcluding period 17. ee 


average, it must be borne in mind that the reference point in each cycle has-been ar- 
bitrarily selected. A date other than the turning point in the wholesale price index 
would have been just as satisfactory, for the general purpose of the present study. Ac- 
cordingly, the significance of the average is not dependent upon its relation to the 
measure of inconsistency, although the consistency of the lag or lead of a particular 
commodity in reference to the general price index may be so determined. 
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The figures in the following table, relating to seven general 


economic series, may be compared with those given above. 


TABLE 27 


SEQUENCE oF ReEviIvAt In Seven Economic SERIES, witH Mrasures 
oF INCONSISTENCY 


(1) (2) (3) 
Series Average devia- Measure of 
tion from inconsistency 
reference date 
(in months) 


Index of industrial stock prices (Dow-Jones)! 9.4 
Pig iron production 

Index of general business conditions (A. T. & AK) 
Index of wholesale prices (U. 8. B. of L. S.) 
Interest rate on call loans 

Discount rate on 60-90 day commercial paper 
Yield on fifteen railroad bonds 


la 


CoOnWN OFS 
Oe POO bh 
NAReNHnwownn 


a 


+++ 


_._ 1The average deviation from the reference date for Macaulay's index of railroad stock prices is -7.7, 
with a measure of inconsistency of 5 .6. 


The measures given for the wholesale price index have a value 
of zero, of course, because the turning points of that index provide 
the reference dates from which the other changes are measured. 

Of the non-price series, the one which is most consistent in its 
time relation to the wholesale price index is the general business 
index of the American Telephone and Telegraph Company. Next 
in order is the index of industrial stock prices. The yield on rail- 
road bonds is least consistent. 

Two of the individual commodity price series listed in Table 26 
have measures of inconsistency which are smaller than that of the 
most consistent of the non-price series. These two are pig iron 
prices and sole leather prices. The time relation between the cyclical 
movements of bituminous coal prices and the cyclical movements of 
general prices is least consistent. In general, the measures of in- 
consistency for the price series are large. Even where there is a 
distinct tendency to precede or lag behind general prices there is 
considerable variation in the degree of lead or lag. This is true, 
however, of most economic relations, and does not mean that prin- 
ciples of order cannot be found in the working of the price system. 
It means, only, that relations between prices are statistical and not 
mechanical in character, and that the interpretation and use of the 


| 
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data secured from studies in this field involve the calculus of prob- 
abilities rather than the rigid formulas of mechanics. 

In Table XV, in the Appendix, the average time of revival for 
each of 209 commodities is shown. The averages for 56 commod- 
ities are negative in sign, which means that these articles have pre- 
ceded the general price index, on the average, in their upward 
movements. These constitute a trifle over a quarter (26.8 per cent) 
of the total number of commodities. An up-turn of the general 
index, it is apparent, is due in general to price changes in a distinct 
minority of the commodities included in the index. The reason for 
this is found, probably, in the fact that toward the end of a period 
of depression the bulk of commodities on sale in the wholesale 
markets are fairly stable in price, at levels below those prevailing 
during the preceding period of prosperity. Under these conditions 
upward price movements which affect but a few commodities would 
serve to move the general index upward. 

The averages vary from —13.4 for wheat to +36.5 for nappies. 
These are both somewhat exceptional values, the former because of 
the erratic character of wheat price movements (erratic when fitted 
into the general schedule of cyclical movements), the latter because 
nappies shared in but two general price revivals. If nine extreme 
cases be ruled out, the average times of revival of the remaining 200 
articles fall between —7 and +15, a range of 22 months. 

The entries in this general table must be so qualified that the 
table as a whole does not lend itself to simple interpretation. The 
average date of revival, as given for a single commodity, must 
be interpreted in connection with the number of price revivals re- 
corded for that commodity, and with the measure of inconsistency. 
In addition to the limitations which these measures impose, a cer- 
tain number of commodities in the farm products and food groups 
(26 in all) have been classed as ‘‘exceptional.’’? Even though dates 
of revival and recession were located for these commodities in most 
cases, ‘many of their price changes did not appear to have any 
necessary connection with the business cycle. Fitting them into 
the framework of general cyclical movements seemed a rather ar- 
bitrary procedure. In view of these limitations, general conclusions 
concerning the sequence of price movements during revival must 
be drawn with considerable caution. 

The data are in such shape, however, that the abnormal and 
erratic commodities may be readily eliminated, and only those re- 
tained which are fairly consistent in responding to general upward 
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movements of prices during revival. This has been done in pre- 
paring the table which follows. The 26 exceptional commodities 
have been excluded. All commodities which did not, in their price 
movements, reflect at least 8 of the 11 revivals which occurred 
during the period studied have been omitted from this list. Finally, 
all commodities for which the measures of inconsistency exceed 8.0 
have been excluded. There remain, after these various eliminations, 
66 commodities the prices of which reflected with some degree of 
consistency the general revivals in business. These appear below, 
listed in the order of their average dates of revival. 


TABLE 28 


SEQUENCE OF REVIVAL IN THE PRICES oF A SELECTED Group oF CoMMoDITIEs, 
WITH MEASURES OF INCONSISTENCY 


(This table is restricted to the 66 commodities which were most consistent in 
their price movements during revival.) 


(1) (2) (3) (4) (5) 
Ref, Commodity No. of Average de- | Measure of 
No. price viation from]  inconsis- 
revivals _ {reference date tency 
(in mos.) 
42 | Hides 11 —7.0 6.1 
17 | Sheep, ewes 11 —5.7 Use 
13 | Cattle 11 —5.5 7.2 
228 | Silk, raw, extra-extra 11 —3.4 5.4 
138 | Lard 9 —2.6 6.0 
15 | Hogs, heavy 11 —2.5 7.4 
302 | Zine, slab 10 Pay hd 4.6 
56 | Wool, fine clothing 9 —2.1 4.0 
382 | Tallow 11 —1.6 5.9 
362 | Alcohol, wood 10 —-1.5 7.9 
16 | Hogs, light 11 —1.2 Sed 
440 | Leather, sole oak 11 —1.2 5.9 
451} Rubber 10 — .9 ot 
297 | Lead, pipe 9 — 8 6.2 
441 | Leather, sole oak, scoured backs 10 — .8 4.5 
59 | Wool, medium 9 — 7 4.5 
158 | Cottonseed oil ui — .5 5.4 
221 | Worsted yarns, 2-40’s 10 —.5 5.8 
296 | Lead, pig 11 — .5 6.3 
226 | Silk, raw, Kansai No. 1 11 — 4 6.6 
293 | Copper, ingot 11 — .2 des 
71 | Mutton iil — .1 8.0 
217 | Storm serge 9 — .1 oes | 
327 | Brick 10 0 6.0 
300 | Tin, pig 11 + .1 4.5 
64 | Beef, fresh 11 5 ae age: het 
239 | Coke 11 ap ke 4.8 
438 | Leather, harness oak 11 + 8 es 
455 | Starch, laundry 8 qlee! Up 


[ 
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TABLE 28 (Cont.) 
(1) (2) (3) (4) (5) 
Ref. Commodity No. of Average de- | Measure of 
No. price viation from| inconsis- 
revivals _|reference date tency 
(in mcs.) 
295 | Copper wire 11 +1.3 O.2 
433 | Cottonseed meal 10 +1.4 Savi 
263 | Pig iron, foundry no. 2, southern 11 +1.5 3.4 
68 | Beef, salt 10 +1.9 7.8 
220 | Worsted yarns, 2-32’s 11 +1.9 5.8 
195 | Print cloths 10 +2.0 6.3 
247 | Petroleum, crude 9 +2.4 Us 
267 | Bar iron, Pitts. 11 +2.9 6.1 
47 | Milk 11 +3.1 les 
261 | Pig iron, foundry no. 2, northern 11 +3.1 4.6 
294 | Copper, sheet 10 +3.1 7.9 
25 | Cotton 10 +3.2 Th 
260 | Pig iron, Bessemer 11 +3.2 S23 
266 | Bar iron, Phila. 11 +3.5 529 
276 | Steel billets 11 +3.6 6.4 
289 | Wire, fence 10 +3.6 220 
317 | Pine, yellow siding 8 +3.6 Si8) 
206 | Flannels, white 9 +3.7 6.8 
248 | Petroleum, refined, for export 8 +4.0 422 
173 | Men’s shoes, chocolate elk 8 +4.1 4.9 
191 | Muslin, Lonsdale lal +4.9 Se3 
180 | Denims 10 +5.0 {fos 
259 | Pig iron, basic 11 +5.1 4.5 
423 | Sheetings, 10-4 Pepperell 11 +5.1 7.6 
198 | Sheetings, 4-4 Ware Shoals 10 +5.3 6.4 
291 | Screws, wood 9 +5.6 6.5 
417 | Carpets, Axminster 8 +5.9 4.3 
179 | Calico 10 +6.0 7.8 
210 | Suiting, Middlesex 8 +6.0 ifek 
306 | Hemlock 8 +6.4 6.4 
197 | Sheetings, 4-4 Pepperell R 11 +6.8 7.4 
269 | Nails, wire 10 +7.1 5.8 
184 | Flannel, unbleached 9 +8.1 7.4 
181 | Drillings, Pepperell 10 +8 .3 tai! 
193 | Muslin, Wamsutta 10 +9.9 5.4 
400 | Quinine 8 +11.0 12 
288 | Vises 9 +11.1 6.8 


Of the 66 commodities here listed 23, or about 35 per cent of the 
total, precede the general revival of prices, on the average. The 
values range from the entry for hides, which has moved upward 7 
months before a general price up-turn, to that for vises, which has 
turned 11 months after the index. The averages for all but 10 of 
the commodities fall within a range of 10 months, from —3 to +7. 

We may carry the selective process further. In making up the 
following table there have been excluded the 26 exceptional com- 
modities, all commodities which fail to reflect, in their price move- 


“ 
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ments, all the revivals (11 in number) between 1892 and 1925, and 
all those for which the measure of inconsistency exceeds 6.5. The 
small group left includes only those of the 209 commodities which 
were most consistent in their movements during periods of revival. 
There are 20 price series in this group, representing 16 commodities. 


TABLE 29 


SEQUENCE OF REVIVAL IN THE PRICES OF A SELECTED Group or CommopiTtEs, 
WITH M&8ASURES OF INCONSISTENCY 


(This table is restricted to the 20 commodities which were most consistent 
in their price movements during revival.) 


(1) (2) (3) (4) 
Ref. Commodity Average de- | Measure of 
No. viation from inconsis- 
reference date tency 
(in months) 

42 | Hides —7.0 6.1 
228 | Silk = 3} 5.4 
382 | Tallow —1.6 5.9 
440 | Leather, sole oak —1.2 5.9 

16 | Hogs —1.2 S10 7/ 
296 | Lead, pig — 5 6.3 
158 | Cottonseed oil — 5 5.4 
300 | Tin pig + 1 4.5 
438 | Leather, harness oak + .8 3.6 
239 | Coke + .8 4.8 
295 | Copper wire +1.3 Oo 
263 | Pig iron, foundry no. 2, southern +1.5 3.4 
220 | Worsted yarns, 2-32’s +1.9 oe) 
267 | Bar iron, Pitts. +2.9 6.1 
261 | Pig iron, foundry no. 2, northern +3.1 4.6 
200 | Pig iron, Bessemer +3.2 Sot 
266 | Bar iron, Phila. +3.5 529 
276 | Steel billets +3.6 6.4 
191 | Muslin +4.9 DES 
259 | Pig iron, basic +5.1 4.5 


The metals and metal products group, within which fall 10 of 
the 20 series, dominate this list. Because of the selective process 
employed in constructing this table considerable confidence may be 
attached to it, as indicating a sequence which, while not invariable, 
seems to have held in general during revival. 

The following table permits a comparison of a selected list of 
commodities in respect to consistency in the timing of their price 
movements during revival. All those commodities which were not 
classed as exceptional and which passed through 9 cycles or more 
during the period from 1890 to 1925 have been included. Eighty 
four price series are in this list. 
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TABLE 30 


Cyctes In Commopity Pricss, AT WHOLESALE 
RANKING oF Ereuty Four Pricr SERIES ACCORDING TO THE CONSISTENCY OF THEIR 
MovEMENTS DURING BusINEss REVIVALS 
(The commodities for which the measures in column (4) are lowest are those which 
were most consistent in relation to the general price index during revival.) 


(1) (2) (3) (4) 
Ref. Commodity No. of Measure of 
No. cycles inconsistency 
in timing of 
revival 
263 | Pig iron, foundry no. 2, southern 10 3.4 
438 | Leather, harness oak 9 3.6 
259 | Pig iron, basic 10 4.5 
300 | Tin pig 10 4.5 
441 | Leather, sole oak, scoured backs 9 4.5 
302 | Zine, slab 9 4.6 
261 | Pig iron, foundry no. 2, northern 10 4.6 
239 | Coke 10 4.8 
260 | Pig iron, Bessemer 10 Se 
191 | Muslin, Lonsdale 10 5.3 
158 | Cottonseed oil 10 5.4 
228 | Silk, raw, extra-extra 10 5.4 
193 | Muslin, Wamsutta 9 5.4 
289 | Wire, fence 9 5.6 
16 | Hogs, light 10 Sut 
433 | Cottonseed meal 9 Sil 
221 | Worsted yarns, 2-40’s 9 5.8 
269 | Nails, wire 9 5.8 
220 | Worsted yarns, 2-32’s 10 ete 
382 | Tallow 10 Soll 
266 | Bar iron, Phila. 10 5.9 
440 | Leather, sole oak 10 5.9 
327 | Brick 9 6.0 
42 | Hides 10 6.1 
267 | Bar iron, Pitts. 10 6.1 
295 | Copper wire 10 6.2 
195 | Print cloths 94 6.3 
296 | Lead, pig 10 6.3 
198 | Sheetings, 4-4, Ware Shoals 9 6.4 
276 | Steel billets 10 6.4 
291 | Wood screws 9 6.5 
226 | Silk, raw, Kansai No. 1 10 6.6 
25 | Cotton 94 lige! 
13 | Cattle, choice to prime 10 Med 
451 | Rubber 9 Teo 
47 | Milk 10 7E3 
197 | Sheetings, 4-4 Pepperell 10 724 
15 | Hogs, heavy 10 fats) 
180 | Denims 93 75 
293 | Copper, ingot 10 Ta 
17 | Sheep, ewes 10 a ls 
423 | Sheetings, 10-4 Pepperell 10 1.6 
181 | Drillings, Pepperell 92 a 
64 | Beef, fresh 10 Gh 
68 | Beef, salt 9 7.8 


= 
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TABLE 30 (Cont.) 


2). (3) (4) 
Commodity No. of Measure of 
cycles inconsistency 
in timing of 
revival 

Calico 9 
Copper, sheet 9 9 
Alcohol, wood 9 7:9 
Mutton 10 8.0 
Muslin, Fruit of the Loom 10 8.0 
Leather, calf 10 Sil 
Tickings 94 8.3 

lams 10 8.3 
Linseed oil 10 8.3 
Sheep, wethers 10 8.4 
Poplar 9 8.4 
Sheetings, 4-4 Indian Head 4 8.5 
Cattle, good to choice 10 8.8 
Quicksilver 9 8.8 
Glass, window, B 10 8.8 
Ginghams, Lancaster 9 8.8 
Cotton yarns, cones 22/1 10 OFA 
Pork, cured, salt mess 10 9.1 
Jute 10 9.1 
Glass, window, A 9 9.1 
Meal, corn, fine white 9 9.2 
Meal, corn, yellow, table 9 9.2 
Pork, short clear sides 9 9.7 
Pork, rough sides 9 OF, 
Cotton yarns, cones 10/1 94 OFT 
Mackerel 9 9.8 
Rice 9 9.8 
Prunes 10 10.8 
Ginghams, Amoskeag 10 10.8 
Spruce 9 10.9 
Rope 10 10.9 
Muslin, Rough Rider 10 10.9 
Turpentine, spirits of 9 lal 
Rosin 9 11.4 
Lead, carbonate of 10 ibd 
Opium 9 ult tf 
Coffee 10 12-5 
Bituminous coal, Kanawha By 11372 
Drillings, Mass. D 1323 


Cc. 


The measures of inconsistency range from 3.4 for one grade of 
pig iron to 13.3 for cotton drillings, the mean being 7.7. Detailed 
comment on the table is unnecessary. 

Duration of Periods of Rising Prices. The rising prices 
which are initiated by the turns described in the preceding section 
endure for varying periods. 
included in the following table the averages range from 13.7 months 
for bituminous coal to 57.6 months for steel rails. (The latter 


For the fifteen selected commodities 
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figure relates to a commodity which went through but 5 com- 
plete cycles during the years from 1890 to 1925, which fact 
accounts for the extremely high average.) In presenting the 
individual averages the commodities are ranked in the order of 
magnitude of the measure of duration. 

ARAN BIG), Si) 


Cycies In Commopity Pricrs, aT WHOLESALE 
Ranking of Fifteen Commodities according to Average Duration of the Period of Rising 


Prices 
(1) (2) @) \ 
Ref. Commodity {| Average duration 
No. of rising prices, 


(in months) A 


| 
{ 
j 
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236 | Bituminous coal 13.0 
259 | Pig iron 14.8 
276 | Steel billets : 16.7 
293 | Copper, ingot 18.6 
233 | Anthracite coal \ 1d 
239 Coke 20.7 
195 | Print cloths \ oA lsh 
202 | Cotton yarns 1 2256 
25 | Cotton Ny c2Ose 
451 | Rubber PRI (CPA L) 
64 | Beef 24.4 
441 | Leather 26 2 (GOR?) 
13 | Cattle 27.1 
247 | Petroleum AQ'.9 (252.0) 
280 | Steel rails 57 2QN(S 5) ees 


For comparison with the above entries the corresponding 


figures relating to seven general economic series are given in the 
next table. 


LL 


TABLE 32 Po ee 
Cyc Es IN SELECTED Economic SERIES \ 
Ranking of Seven Series according to the Average Duration of Period of Rise, 


(1) (2) (3) \ 
Series Average duration |Average duration ‘of 
of rise rise as percentage of 
(in months) average duration of 
cycle 
ee eee ! 
Yield on fifteen railroad bonds 17.6 44.4 i 
Interest rate on call loans 22.4 58.0 
Index of industrial stock prices (Dow-Jones)! \ 23.4 59.4 | 
Index of wholesale commodity prices (U. 8. B. \ : | 
of L. 8.) rake 60.8 = pe 
Discount rate on 60-90 day paper Dies 63.1 i 
Index of general business conditions (A. T. & | 
El: 26.0 65-5 aol 
Pig iron production ‘27.6 69,257 


1The average duration of rise for Macaulay's index of r. 


i ailroad™stock pri etthi 
being 56.6 per cent of the average duration of the cycle. pest ; BS eae ie nths, this 


\ 


\ 


\ 
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Measures showing the average duration of the periods of rising 
prices for all the commodities studied are given in Table XVI, in 
the Appendix. The commodities are listed by groups, in order of 
magnitude of the averages. 

’ In computing the averages upon which the ranking is based all 
periods of rising prices, whether they extended over one or several 
cycles in general business, have been included. In computing the 
second averages in Table 31 and in Table XVI (the figures in paren- 
theses) those periods of rise which extended over more than one 
phase of revival have been excluded. In using these figures, as in 
using all the averages given in this section, attention should be 
paid to the number of entries upon which a given measure is based. 
This information may be had from Appendix Table XII. 

As with the other measures studied, the duration of the period 
of rise varies considerably. The shortest period, if we restrict the 
comparison to commodities which reflected all the cyclical move- 
ments, is that for pig iron (commodity no. 259). The price of this 
commodity rose, on the average, for but 14.8 months before re- 
cession set in. The longest average rise for commodities which 
passed through all the cycles is 27.1 months, which was recorded 
for the prices of cattle and raw silk. 

There have been included in Table 32 figures giving the per- 
centage relation of the average period of rise to the average dura- 
tion of the cycle for individual series. As was pointed out at an 
earlier point, there are important differences between economic 
series in respect to the make-up of the complete cycle. Some series 
have a short period of rise and a long period of decline, while others 


have a relatively long period of rise and a sharp, short recession. | 


The only one of the general series listed for which the average dura- | 
tion of the period of rise is less than 50 per cent of the complete | 


cycle is that showing the yield on fifteen railroad bonds. (A 
measure relating to the price of railroad bonds would show a period 
of rise constituting more than 50 per cent of the complete cycle.) 

Similar percentages have not been given for the price series 
listed in Table 31 because of the variation in the number of cycles 
through which the different series passed. To render such percent- 
ages comparable the effect of ‘““missed”’ cycles must be eliminated. 
This has been done in preparing Table 33. There have been omitted 
from this table all those commodities (59 in number) the prices of 
which passed through less than 5 distinct cycles between 1890 and 
1925. As defined in preparing this one table, a “cycle” consists of 
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a period of rise and the ensuing period of decline, the rise and 
decline together not extending over more than one complete cycle 
in general business. (As generally used throughout this study, the 
cycle is less narrowly defined. That term is used to describe a 
period of rise and the ensuing period of fall, whether this rise and 
fall extend over one or more than one cycle in general business.) 
This narrowing of the definition validates the comparison of per- 
centages of the type given in Tables 32 and 33. Table 33 includes 
data relating to 150 commodities, each of which in its price move- 
ments reflected from 5 to 10 cycles. For each of these commodities 
there are given the number of cycles (as above defined) through 
which it passed, the average duration of the period of rise, the 
average duration of the cycle, and the percentage relation of the 
two latter measures.? 

The percentages show a wide variation, ranging from 35.1 to 
82.4, the figures for door knobs and wrapping paper, respectively. 
If the comparison be restricted for the moment to those commod- 
ities which passed through all 10 cycles, the range is from 39.2 per 
cent for pig iron to 73.2 per cent for cattle. The usual cycle, for 
pig iron prices, consists of a short period of rise and a long period 
of decline; for the price of cattle it consists of a long rise, covering 
three-quarters of the cycle, and a sharp decline. 

For only 33 of the 150 commodities represented in the table is 
the period of rising prices shorter than the period of decline. For 
commodities in general the typical cycle consists of a period of rise 
. distinctly longer than the ensuing period of fall. For the great 
bulk of commodity prices at wholesale the period of rise covers 
from 50 per cent to 70 per cent of the total length of the cycle. 

In interpreting Table 33 due account should be taken of the 
commodities which are starred as exceptional. The description of 
their price movements in terms of “cycles” involves some arbitrary 
classifications, since their price fluctuations reflect in considerable 
part the influence of forces which are not closely related to cycles 
in industry or business. 

_ ‘The figures for number of cycles, duration of rise and duration of cycle, as given 
in Table 33, do not agree, in all cases, with the entries in Tables XII, XIII and XVI. 


This is because of the narrower definition of the cycle and of it i i 
was followed in preparing Table 33. " TA OT Oe ae 


In computing the average duration of rise given in Table 33 onl i 
rise have been included which extended over bat one phase of ee and oe 
and which were followed by a period of fall which extended over but one phase of re- 
cession (and depression). This double condition is necessary because the object of 
study is the relation of the period of rise to the length of the complete cycle. Only the 
first of these two conditions applied in computing the second entries in Table XVI 
Interest here attached only to the period of rise, as a distinct phenomenon. 
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TABLE 33 
Cycirs 1n Commopiry Prices, AT WHOLESALE 


RankinG or 150 CommopittiEs ACCORDING TO THE PrRcENTAGE RELATION OF THE 
AVERAGE Prriop or Rising Prices To THE AVERAGE 
Leneru or THE Price Cycur 
(The commodities in this list include all those which, between 1890 and 1925, 
passed through five or more distinct cycles, corresponding to cycles in general business. )! 


FZ 


(1) (2) (3) (4) (5) (6) 


Ret Commodity No. of |Duration|Duration|Duration 
No. cycles | of rise, | of cycle, lof rise as. 


average | average | percent- 
(mos.) | (mos.) /| age of 


 lduration 

of cycle 
253 | Door knobs 6 1G) 7 39 0 35! 
236 | Bituminous coal, Kanawha 9 14.7 39,9 36.8 
355 | Zine, oxide o: 6 13h BY ig SHES 
259 | Pig iron, basic 10 14.8 37.8 39.2 
433 | Cottonseed meal 8 Soil 38.0 39.7 
116 | Salmon 6 17.0 42.5 40.0 
288 | Vises 6 15.8 39.5 40.0 
130 | Prunes 10 16.2 39.1 41.4 
173 | Men’s shoes, chocolate elk 6 f= 36.7 41.4 
295 | Copper wire 10 16.6 |} 39.0 42.6 
152 |*Tea 9 16.9 } 38.8 43.6 
276 | Steel billets 10 Low 38.1 43.8 
258 | Locks 6 if) 39.3 44.0 
249 | Petroleum, refined 5 18.8 42.6 44.1 
261 | Pig iron, foundry no. 2, northern 10 16.7 37.8 44.2 
128 |*Apples 8 17,641 39.7 |) 4253 
238 | Bituminous coal, Pocahontas i 17.4 39.1 44.5 
324 | Shingles 6 16.5 SO 44.6 
49 |*Onions 10 17.0 37.4 45.5 
260 | Pig iron, Bessemer 10 DT 38.0 45.5 
267 | Bar iron, Pitts. 10 17.8 39.1 45.5 
129 |*Currants 9 18.4 39.9 46.1 
400 | Quinine 6 19.8 42.5 46.6 
22 |*Beans 10 18.3 38.4 47.7 
293 | Copper, ingot 10 18.6 38.8 47.9 
294 | Copper, sheet 9 18.7 38.7 48.3 
301 | Zine 7 AS 36.1 48.8 
274 | Shovels 5 18.6 38.0 48.9 
115 | Mackerel 9 20.6 41.9 49.2 
181 | Drillings, Pepperell 9 18.9 38.3 49.3 
251 | Butts 6 18.5 SnD 49.3 
141 | Molasses 5 22.8 45.8 49.8 

263 | Pig iron, foundry no. 2, southern 10 19.2 38.5 49.9 © 
198 | Sheetings, 4-4 Ware Shoals 8 20.3 40.4 50.2 
179 | Calico 8 19.9 39.6 50.3 
436 | Leather, calf 10 20.1 39.7 50.6 
44 |*Hops 6 196s) 44.3 50.8 
5 »|*Rye 7 19.3 37.9 50.9 
266 | Bar iron, Phila. 10 20.1 OF S1n3 
302 | Zine, slab 9 20a 39.2 Sil: 
2 |*Corn 9 20.4 SONG 31-5 
8 20.0 38.7 Sila, 


269 | Nails, wire 
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TABLE 33 (Cont.) 


(Zhew, 
Commodity 


3) | weld), LO 
No. of |Duration|Duration 
cycles | of rise, | of cycle, 

average | average 
(mos.) | (mos.) 


(6). 
Duration 
of rise as 
percent- 
age of 
duration 
of cycle 


Brick 

*Flour, wheat 
Worsted yarns, 2-32’s 
Print cloths 
Muslin, Wamsutta 
Alcohol, grain 
Leather, harness oak 
Coffee 

Rice 

*Hay 

Silver 

*Vinegar 
Sheeting, 10-4 Wamsutta 


Hogs, light 

Cotton yarns, cones 10/1 
Leather, sole oak, scoured backs 
Muslin, Rough Rider 

Hogs, heavy 

Coke 


Rubber 

Glass, window, A 

Paper, newsprint 

Pork, salt mess 

Spruce 

Lard 

Maple 

Rosin 

Petroleum, refined for export 
Sheetings, 4-4 Pepperell R 
*Salt 

Wire, fence 

Rope 

Cotton 

Sheetings, 4-4 Indian Head 
Screws, wood 

Cotton yarns, cones 22/1 
Petroleum, crude 
*Potatoes 

Lead, pig 
*Butter, dairy 

Cottonseed oil 

Pork, rough sides 

Tar 
*Barley 

Sheetings, 10-4 Pepperell 
Denims 

Tin, pig 

Quicksilver 


8 20.0 38.5 
7 ie 41.6 
10 © 38.1 
9 AY 3929 
9 20.8 39.6 
7 20.6 39.1 
8 19.1 36.2 
10 1979 37.6 
8 ALSO 39.6 
7 ead 40.9 
7 218i 40.9 
8 20.9 39.2 
7 20.6 38.6 
8 21.0 39.0 
o Die, 41.2 
10 20.7 38.4 
9 ZnO) 39.9 
8 19.2 Soma 
10 20.0 36.8 
10 Pil Pe 38.8 
10 ADE) Sie 
8 22.4 40.7 
8 21.6 39.2 
7 PALES) 38.6 
10 Philos tt Sete tl 
8 DheX SI) 
6 a 40.0 
5 20.4 36.6 
8 20.6 37.0 
5) 21.4 382 
10 22a 40.0 
7 Dil 38.4 
9 2253 39.4 
10 22,0 38.8 
9 Poel Soa 
9 22.4 oa) 
8 adh ll 40.2 
10 DSi 40.8 
6 DG Sued 
10 TS 39.1 
10 PHA th 37.9 
10 DSS 39.9 
10 22.6 38.5 
8 24.4 41.4 
8 25.0 42.4 
10 AoA Sie 
10 23.0 38.8 
9 23.4 39.2 
10 23.3 38.9 
8 Z0n2 33.6 
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TABLE 33 (Cont.) 


(1) (2) (3) (4) (5). (6). 

Ref. Commodity No. of |Duration|Duration Duration 

No. cycles | of rise, | of cycle, lof rise as 

average | average | percent- 

(mos.) | (mos.) ey ioe 

du 

of cycle 
69 | Hams 10 23.9 39.7 60.2 
345 | Glass, window, B 10 24.0 39.9 60.2 
89 |*Butter, N. Y. 10 24.0 39.8 60.3 
95 |*Butter, St. Louis 10 24.0 39.8 60.3 
117 |*Flour, rye 5 30.2 50.0 60.4 
59 | Wool, medium 7 2278 Slat 60.5 
210 | Suiting, Middlesex 5 Dil 35.4 60.5 
149 |*Sugar, raw 8 PR) 42.1 ae 
448 | Jute 10 23.4 38.6 ae 
297 | Lead, pipe 8 24.1 39.7 ee 
76 | Pork, short clear sides 8 25.0 41.1 ae 
185 | Ginghams, Amoskeag 10 25.0 41.0 ae 
131 | Raisins § 26.2 42.8 oy 
430 | Tickings 9 23 s 38.1 ae 
312 | Oak, white quartered 7 23.9 38.9 ls 
382 | Tallow 10 ORES eae Ce 
113 | Cod 8 26.8 43. Fite 
354 | Lead, carbonate of 10 Dam 39.0 ae 
440 | Leather, sole oak, in sides 10 24.1 hh er 
397 | Opium 9 24.4 es : ane 
150 |*Sugar, granulated 8 26.6 re - a 
145 | Pepper 6 ADEs a i. oe 
191 | Muslin, Lonsdale 10 23.8 ee ee 
64 | Beef, fresh 10 24.4 ae ou 
99 |*Cheese 10 24.9 ae er 
71 | Mutton 10 Dal ee peer 
56 | Wool, fine clothing q 7 24.0 ee me 
237 | Bituminous coal, New River i! oe es ee 
68 | Beef, salt 8 ae soe oe 
17 | Sheep, ewes 10 aS soo een 
34 |*Flaxseed 6 a = oki ee 
353 | Turpentine 8 Pai ae oe 
120 |*Flour, wheat 7 os ae a 
42 | Hides 10 ae ree eee 
221 | Worsted yarns, 2-40’s 8 a ye on 
186 | Ginghams, Lancaster 8 ee a pee 
19 | Sheep, wethers 10 Be a8 ee 
182 | Drillings, Mass. D z ie ie Aa 
216 | Serge, French ; a aie 65.6 
396 | Glycerine ' are ko 66.1 
14 | Cattle, good to choice ze ee ee ae 
a7 | Mok 10 D5. Go| 3864. | 66A 
Plpine whi Ser \aos Alaa; 067.0 
313 | Pine, white boards : sie aa 67.3 
217 | Serge, storm re 556 ae 67 3 
348 | Linseed oil ; , ne ae 67.8 
226 | Silk, raw, Kansai No. 1 5 Be ee 68.0 
139 | Meal, corn, fine white 7 See Ah 685 
183 | Flannel, colored as ee 33,9 68.8 

190 | Muslin, Fruit of the Loom : : 
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TABLE 33 (Conc ) 
3 (4) (5). (6). 
Ret Chee N ee Duration|Duration Duration 
No cycles | of rise, | of cycle, |of rise as 
average | average | percent- 
(mos.) | (mos.) | age of 
duration 
of cycle 
417 | Carpets, Axminster 5 29.6 42.8 69.2 
228 Sikerae extra-extra 10 Dihve t 39.0 69.5 
184 | Flannel, unbleached 8 26.9 38.5 
362 | Alcohol, wood 8 27.4 38.6 me 
206 | Flannels, white 7 27.0 Wed) fle 
140 | Meal, corn, yellow table 9 29.1 40.3 12 
13 | Cattle, choice to prime 10 D Tet 37.0 U2 
444 | Paper, wrapping 5 31.8 38.6 82.4 


*The commodities marked with an asterisk have price movements which are irregular, in the sense 
that they do not conform in any systematic fashion to the cyclical movements of general prices. 
1It seems desirable to give, for the remainder of the 209 commodities included in this analysis, the number 


of recorded cycles, as defined in preparing the above table. The following list includes 59 commodities the 
prices of which passed through less than five cycles, as defined for the present purpose. 


1 2 (3) (1) (2) (3) 
Re tte. Gonotiey No. of cycles||Ref.No Commodity No. of cycles 

6 |Wheat 4 287 |Trowels 0 
104 |Bread, Cincinnati 0 306 |Hemlock 4 
106 |Bread, N. Y. 3 310 |Oak, white plain 2 
111 /|Crackers, oyster 3 317 |Pine, yellow 3 
112 |Crackers, soda 4 323 (Shingles 3 
114 |Herring 4 335 |Doors 3 
148 |Starch, corn 1 338 |Lime 3 
166 |Men's shoes, black calf 2 349 |Putty 3 
174 |Men’s shoes, vici kid 0 357 \Acid, muriatic 3 
177. |Women's shoes 3 360 Acid, sulphuric Z 
199 |Cotton thread 2 363 {Alum 3 
213 |Underwear, shirts and drawers 1 377 |Soda, bicarbonate of 3 
214 |Underwear, union suits 0 381 |Sulphur, brimstone 3 
215 |Broadcloth 3 405 |Bedroom chairs 1 
218 |Poplar cloth 3 406 |Bedroom sets 2 
219 |Sicilian cloth 3 412 |Kitchen chairs 4 
223 |Linen shoe thread 0 414 /Kitchen tables 0 
232 |Anthracite coal, broken 3 418 /|Carpets, Brussels 3 
233 |Anthracite coal, chestnut i: 419 |Carpets, Wilton 3 
234 |Anthracite coal, egg 2 422 |Pails 2 
235 |Anthracite coal, stove 2 425 |Nappies 0 
244 |Matches 0 426 |Pitchers 3 
250 |Augers 2 427 |Tumblers 2 
252 |Chisels 2 428 |Plates, white granite 0 
254 |Files 2 429 |Teacups and saucers 0 
255 |Hammers 2 431 |Tubs 1 
271 |Planes i) 455 |Starch, laundry 4 
272 |\Saws, crosscut 0 456 |Tobacco, plug 1 
273 |Saws, hand 0 457 |Tobacco, smoking 0 
280 |Steel rails 4 


' Reference should be made, in using this table, to the column 
showing the number of cycles upon which the percentages are 
based. The figures are, of course, most representative for those 
commodities which passed through all 10 cycles. The figures do 
not lose significance if based upon less than 10 cycles, but their 


CHARACTERISTICS OF COMMODITY PRICES 115 


usefulness for purposes of comparison is somewhat lessened. This 
is so because business cycles vary in length, in the relative duration 
of their constituent phases, and in other characteristics. 

; To complete the information concerning individual commod- 
ties which Table 33 yields, there is shown in a footnote the number 
of cycles, as defined in the construction of this table, through which 
the prices of the 59 excluded commodities passed. 

The only remaining figures relating to price behavior during 
revival are those showing the average percentages of rise. These 
are given in column (9) of Table XII (as percentages of the low 
values) and in column (19) (as percentages of the ensuing high 
values). With minor exceptions the ranking of commodities on 
the basis of this measure would be the same as the ranking on the 
basis of cyclical variability, which is shown in Table XIV. This 
ranking need not be repeated. 


4. BrxHavior oF Commopity Prices Durinc RECESSION 


In following the behavior of commodity prices during re- 
cession, interest will attach not only to the actual values of the 
individual measures, but to such differences as may be observed 
between the behavior of individual commodities at the time of re- 
cession and the behavior of these commodities during revival. 

a. Degree of Conformity to General Price Movements during 
Recession. The exceptions to the general movements of price reces- 
sion may first be noted. Two of the fifteen selected commodities 
were constant in price during general price recessions. These were 
anthracite coal (constant during 4 out of 10 recessions) and steel 
rails (constant during 5 of the 10 recessions). Only one of these 
fifteen commodities, petroleum, was marked by sagging prices 
during a period when a turn downward from a high point was 
being recorded for prices in general. Four registered rising prices 
during recessions. Petroleum, leather and rubber each rose during 
one period of general recession, and anthracite coal rose during 
three periods of recession. 

Table XII in the Appendix gives information of this type for 
all the commodities studied. The various individual entries relat- 
ing to behavior at recession are summarized in the following table. 
The data available relate to 209 commodities during 10 periods of 
recession. The 2090 observations are divided as follows: 
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TABLE 34 ah 


\ 


BEHAVIOR OF ALL COMMODITIES DURING PRICE RECESSIONS \ 


(2) | (3) / 
No. of entries Percentage of total 
mY A 


f 


( 
Nature of entry 


| 
Specific date (for beginning of recession) 1629 Tho j 
Constant 241 1G IS / . 
Sagging 95 4:69 
Rising 125 6.0 / ¢ 
Total 2090 100.0 / i 


| f 


Bee |e 

These figures correspond rather strikingly to those entere in 
Table 25, relating to behavior during revival. On the average, 
almost 80 per cent of all wholesale commodity prices have been 
affected by general price recessions, and in about half of the re 
maining cases prices have been constant. The small differences b 
tween the number entered as sagging and the number entered as 
rising in Tables 25 and 34 are natural. After depression a rather 
larger fraction would be expected to continue to sag, and after 
revival one would expect a somewhat larger percentage to continue 
to rise, than in the reverse situations. 

b. Sequence of Change in Commodity Prices during Recession. 
The average order in which the prices of fifteen selected commod- 
ities have changed during general price recessions is shown below. 


TABLE 35 


SEQUENCE OF RECESSION IN SELECTED WHOLESALE Price SERIES, 
witH Mrasurss or INCONSISTENCY 


Ranking of Fifteen Commodities according to the Timing of Price Recession, 1890-1925 


(The figures in column (4) measure deviations, in months, from the date when the general index of 
wholesale prices reached its highest point, preceding recession. The sign (—) indicates a price recession 
preceding that in general prices; the sign (++) indicates a price recession lagging behind the recession in 
general prices.) 


(1) (2) (3) (4) (5) 


Ref. Commodity No. of price|Average devi-| Measure of 
No. recessions ation from |inconsistency 
reference date 
(in months) 
451 | Rubber 9 —6.4 9.9 
293 | Copper, ingot 10 —3.7 5.4 
259 | Pig iron 10 —2,2 4.8 
276 | Steel billets 10 —2.0 2.9 
13 | Cattle 10 —1.5} S00 
441 | Leather 9 —1.5 6.8 
239 | Coke 10 ==" AO 
195 | Print cloths 10 + .9 | 7.0 | 
64 | Beef 10 +1.2 | 6.0 | 
236 | Bituminous coal 10 +2.2 Ae } 
25 | Cotton 10 +3.3 5.8 f 
202 | Cotton yarns 10 43.7 6.2 j 
280 | Steel rails 5 +5.5 Beth 
233 | Anthracite coal 3 +6.3 Lhe 
247 | Petroleum 8 +6.9 Se ee 


CHARACTERISTICS OF COMMODITY PRICES 117 


In the computation of the averages given in column (4) and the 
measures in column (5), the entries for period 16 have been omitted, 
though the number of recessions entered in column (3) includes all 
the price recessions between 1890 and 1925. Period 16 has been 
omitted in computing the average date of recession and the measures 


of inconsistency because of the 


representative figure has been secured by this omission. 


Following are the corresponding measures for seven general 


economic series. Results based upon all periods are given, in ad- 
dition to those in which the entries for period 16 have been omitted. 


The latter should be employed in making comparisons with the 
measures relating to commodity prices. 


TABLE 36 


SEQUENCE OF RecxEssION IN SrvEN Economic SERIES, witH Measures 
or INCONSISTENCY 


(1) (2) (3) (4) (5) 


Series Average deviations Measures of 
from reference date inconsistency 
(in months) 
All periods|All periods|All periods{All periods 
except no. except no. 
1 16 
Index of industrial stock prices (Dow- 
Jones)! —9.5 —8s.1 Hoe 6.4 
Index of general business conditions 
(A. T. & T. 1.8 aT) 2.6 | 
Interest rate on call loans — ES —1.0 Seo 5.8 
Pig iron production — .5 — .5 4.8 Boil 
Index of wholesale prices (U. S. B. of 
L. S. 0 0 0 0 
Discount rate on 60-90 day commercial 
paper +4.1 +4.4 4.8 5.0 
Yield on fifteen railroad bonds +5.0 +5.5 el 8.0 


1Corresponding measures for Macaulay’s index of railroad stock prices, in the order in which the 
above items appear, are -8.8,-7.2,6.7and 5.0. It is worthy of note that both measures of inconsis- 
tency are lower than for industrial stock prices. 


It is a significant fact that with one exception the measures of 
inconsistency relating to the dates of recession in these general 
series are lower than the corresponding measures relating to dates 
of revival. During periods of recession these general series, with 
the single exception of the stock price index, move with greater 
consistency (i. e. there is less variation in the observed sequence 
from cycle to cycle) than at the phases of revival. 

Similar changes are observable in the relations between the 
price series listed in Tables 26 and 35. There are some notable dif- 


abnormal conditions created by 
war-time expansion and price regulation. It is believed that a more 


. 


\ 
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ferences between the degrees of lead and lag observable in the prices 
of individual commodities during revival and recession, and there 
are a few radical shifts in time relationships. None of the four com- 
modities that lead during revival lags during recession, but three 
important commodities that lag on revival undergo a price reces- 
sion before the general index. These are pig iron, which lags by 
5.1 months on revival and leads by 2.2 months during recession; 
steel billets, that lag by 3.6 months on revival and lead by 2.0 months 
on recession; and coke, that lags by .8 of a month on revival and 
leads by .5 of a month on recession. It is worthy of note that pig 
iron production, which on revival leads pig iron prices by 9.3 months, 
lags behind pig iron prices during recession by 1.7 months. Iron and 
steel prices appear to pick up tardily on revival, but feel the influence 
of impending recession before the general price structure is affected. 

For 8 of the 15 commodities listed above the measures of in- 
consistency are smaller for the recession phase than for the phase of 
revival. The inconsistency measure for steel billets is the smallest 
in the group, having a value of 2.9. This is materially below the 
value of 6.4, recorded for the same commodity during revivals. 

The average time of recession for each of the commodities in- 
cluded in the general study is given in Appendix Table XVII. Of 
the total number of commodities (209) 74 have, on the average, 
preceded the general index during periods of price recession. These 
constitute 35.4 per cent of the total. This figure is somewhat 
greater than the corresponding entry for periods of revival, which 
was 26.8 per cent. In both cases the bulk of the commodities lag 
behind the general index, but the proportion thus lagging varies 
from about three-quarters during revival to about two-thirds during 
recession. 

The extreme entries in this table range from —16.4, for wheat 
(one of the exceptional commodities) to +14.0, for trowels and 
manila wrapping paper. Ruling out five somewhat abnormal cases, 
the remaining 204 entries fall between —7 and +14, a range of 21 
months. 

As in studying the sequence of turns during revival, it seems 
desirable to concentrate attention on those commodities which have 
been most consistent in their cyclical movements. In Table 28 
there were shown figures relating to the dates of revival of the 66 
most consistent commodities. It will be of interest to compare the 
behavior of these commodities during recession with their behavior 
during revival. 
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TABLE 37 


SEQUENCE oF RECESSION IN THE Prices oF A SetEctep Group OF 


Commopitigs, wits Measures or INCONSISTENCY 
(This group includes the 66 commodities which were most consistent in their 


price movements during revival.) 


(1) 
Ref. 
No. 


reference date 


: (3) (4) 
Commodity No. of Average de- 
price viation from 
recessions 
(in months) 
Rubber 9 —6. 
Hides 10 —4). 
Wool, medium 8 —S5 
Cottonseed meal 9 A, 
Wool, fine clothing 8 —4 
Hogs, heavy 10 wth, 
Copper, wire 10 AP 
Bar iron, Pitts. 10 —4. 
Sheep, ewes 10 —3 
Hogs, light 10 —3 
Copper, ingot 10 —3 
Zine slab 9 —3 
Lard 8 —3 
Men’s shoes, chocolate elk 7 —2 
Brick 9 —2 
Pig iron, basic 10 —2 
Pig iron, foundry no. 2, northern 10 Sl 
Pig iron, foundry no. 2, southern 10 —2 
Steel billets 10 —2 
Worsted yarns, 2-32’s 10 —1 
Tallow 10 —1 
Worsted yarns, 2-40’s 9 —1 
Silk, raw, Kansai No. 1 10 —1 
Cattle, choice to prime 10 —1 
Leather, sole oak, scoured backs 9 —1 
Pine, yellow siding 5 —1 
Copper, sheet 9 —1 
Pig iron, Bessemer 10 aol 
Lead pipe 8 --1 
Cottonseed oil 10 = 
Coke 10 = 
Lead, pig 10 = 
Bar iron, Phila. 10 = 
Suk, raw, extra-extra 10 —— 
Tin, pig 10 ar 
Leather, harness oak 9 ate 
Starch, laundry 7 aR 
Print cloths 10 Sle 
Leather, sole oak, 10 aP 
Beef, fresh 10 +1 
Mutton 10 ay 
Beef, salt 9 ae 
Calico 9 +2 
Sheetings, 4-4 Ware Shoals 10 +2 
Wire, fence 2 +2 
Alcohol, wood 9 +2 
Suiting, Middlesex 7 +3 
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TABLE 37 (Cont.) 


(1) (2) (3) (4) (9) 
Ref. Commodity No. of Average de- | Measure of 
No. price viation from | _inconsis- 
recessions |reference date tency 
(in months) 
400 | Quinine 8 +3.1 9.5 
25 | Cotton 10 +3.3 5.8 
217 | Storm serge 8 +3.7 6.9 
423 | Sheetings, 10-4 Pepperell 10 +3.8 6.2 
288 | Vises 8 +3.9 tes 
269 | Nails, wire 9 +4.2 5.8 
306 | Hemlock 6 +4.2 3.8 
47} Milk 10 +5.7 ee 
181 | Drillings, Pepperell 10 +5.9 255 
191 | Muslin, Lonsdale 10 +6.0 eal 
206 | Flannels, white 8 +6.0 aad 
248 | Petroleum, refined for export 7 +6.1 Se3 
197 | Sheetings, 4-4 Pepperell R 10 +6.3 120 
180 | Denims 10 +6.7 5.9 
247 | Petroleum, crude 8 +6.9 8.4 
291 | Screws, wood 10 +6.9 el 
417 | Carpets, Axminster 7 +7.0 3.6 
193 | Muslin, Wamsutta 9 7.4 4.4 
184 | Flannel, unbleached 9 See i 


On revival, it was noted, 23 of the 66, or about 35 per cent, 
preceded the general price index. At the recession stage 34 of the 
66, or almost 52 per cent of the total, precede the general index. 
There is a fairly marked shift here. There are, in addition, a con- 
siderable number of changes in relative position. For the commod- 
ities in this group the correlation between the averages relating to 
time of revival and the averages relating to time of recession is 
measured by a coefficient of +.67. There is a tendency, it is ap- 
parent, for the sequence which prevails during revival to prevail 
also during recession, but the relationship is very far from being a 
perfect one. Further reference is made to this point in a later section. 

A survey of the general tables shows that the commodities 
which were most consistent during revival were not, in all cases, the 
most consistent during recession. Table 37 does not, accordingly, 
include the 66 commodities which were most consistent during re- 
cession. ‘These appear in the following table. In preparing this 
table there have been excluded all exceptional commodities, all 
those commodities which did not reflect at least 8 of the 10 general 
price recessions, and all those for which the measure of inconsis- 
tency was greater than 7.2. This leaves us with a compact group 


of commodities which have been fairly consistent during reces- 
sions in general business. 


SF 
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TABLE 38 


SmQUENCE or Reczssion IN THE PRICES OF A SELECTED Group oF 
Commopitizs, wit MEASURES OF INCONSISTENCY 


their price movements during recession.) 


(This table is restricted to the 66 commodities which were most consistent in 


121 


(1) 
Ref. 
No. 


Drillings, Mass. D. 


(2) (3) (4) 

Commodity No. of Average de- 

price viation from 

recessions |reference date 

(in months) 
Hides 10 onl 
Sheep, wethers 10 —4.9 
Cottonseed meal 9 —4.9 
Hogs, heavy 10 —4.2 
Copper, wire 10 —4.2 
Sheep, ewes 10 —3.9 
Hogs, light 10 —3.8 
Copper, ingot 10 —3.7 
Zine, slab 9 —3.7 
Lard 8 oes 
Pig iron, basie 10 —2.2 
Pig iron, foundry no. 2, northern 10 —2.2 
Pig iron, foundry no. 2, southern 10 —2.0 
Steel billets 10 —2.0 
Worsted yarns, 2-32’s 10 —1.9 
Tallow 10 —1.8 
Worsted yarns, 2-40’s 9 —1.6 
Silk, raw, Kansai No. 1 10 —1.6 
Cattle, choice to prime 10 5 
Leather, sole oak, scoured backs 9 bee 
Copper, sheet 9 —1.2 
Pig iron, Bessemer 10 —1.1 
Lead pipe 8 —1.0 
Cattle, good to choice 10 — .7 
| Cottonseed oil 10 — .6 
Lead, pig 10 — A 
Bar iron 10 — .3 
Silk, raw, oxtra-extra 10 —.1 
Rope 10 + .3 
Print cloths 10 + .9 
Leather 10 + .9 
Turpentine 9 +1.0 
Hams 10 +1.1 
Beef, fresh 10 +1.2 
Calico 9 se ly 
Bituminous coal, Kanawha 10 +2.2 
Wire, fence 9 Shoe! 
Quicksilver 9 Sees 
Alcohol, wood 9 +2.5 
Bituminous coal, Pocahontas 8 +3.0 
Cotton 10 +3.3 
Cotton yarns, cones 10/1 10 Selah 
Storm serge 8 +3.7 
Sheetings, 10-4 Pepperell R 10 +3.8 
Cotton yarns, cones 22/1 a es 
Daas 10 +4.8 


(S) 
Measure of 
inconsis- 
tency 
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TABLE 38 (Cont.) 


(1) (2) (3) (4) (5) 
Ref. Commodity No. of Average de- | Measure of 
No. price viation from | inconsis- 
recessions reference date tency 


(in months) 


192 | Muslin, Rough Rider 10 +4.8 6.2 
319 | Poplar 9 +5.2 120) 
430 | Tickings 10 +5.3 6.6 
190 | Muslin, Fruit of the Loom 10 +5.7 6.6 
181 | Drillings, Pepperell 10 +5.9 SRO. 
191 | Muslin, Lonsdale 10 +6.0 6.1 
206 | Flannels, white 8 +6.0 Rak 
197 | Sheetings, 4-4 Pepperell 10 +6.3 7.0 
180 | Denims 10 +6.7 529) 
237 | Bituminous coal, New River 8 +6.7 6.5 
291 | Screws, wood 10 +6.9 Weal 
396 | Glycerine 8 +7.0 4.7 
193 | Muslin, Wamsutta 9 +7.4 4.4 
321 | Spruce 9 +7.8 aa 
424 | Sheeting, 10-4 Wamsutta 8 +8.0 5.0 
183 | Flannel, colored 8 +8.7 7.0 
313 | Pine, white boards 8 +9.1 cee 
196 | Sheetings, 4-4 Indian Head 10 +9.2 6.2 
312 | Oak 9 +13.0 Gay 


Of the commodities in the list of 66 which are most consistent 
during revival, 48 are among the 66 which are most consistent dur- 
ing recession. ‘The degree of consistency is on the whole higher 
during recession, since the group representing this phase of the 
cycle all have measures of inconsistency less than 7.2 in value. (For 
the group shown in Table 28 the upper limit of the measure of in- 
consistency was 8.0.) Twenty eight of the 66 commodities (42.4 
per cent of the total) moved before the general price index, on the 
average, while 38 lagged behind. 

When the measures relating to average time of recession for 
the 66 series most consistent during recession are correlated with 
corresponding revival measures for the same articles, a coefficient of 
+.74 is secured. 

| A group of commodities still more compact in respect to their 
| movements during recession is obtained by a further narrowing of 
| the basis of selection. If we exclude all the exceptional commod- 
ities, all those which did not reflect all 10 recessions, and all those 
for which the measure of inconsistency was greater than 5.5, we 
' have the commodities in the following list. 


Ve 
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— 


CHARACTERISTICS OF COMMODITY PRICES 123 


TABLE 39 


SEQUENCE or RecESSION IN THE PrIcES OF A SELECTED GROUP OF 
Commopitins, with Mnasures or INCONSISTENCY 
(This table is restricted to the 20 commodities which were most consistent in 
their price movements during recession.) 


(i) Orn (3) (4) 
Ref. Commodity Average devia- | Measure of in- 
No. tion from consistency 

reference date 
(in months) 
42 | Hides —5.7 Sa ih 
19 | Sheep —4.9 4.9 
15 | Hogs —A4,2 4.1 
295 | Copper, wire —4,2 5.4 
17 | Sheep —3.9 Sa) 
16 | Hogs —3.8 3.8 
293 | Copper, ingot —3.7 5.4 
259 | Pig iron, basic —2.2 4.8 
261 | Pig iron, foundry no. 2, northern —2.2 4.1 
263 | Pig iron, foundry no. 2, southern —2.0 4.5 
276 | Steel billets —2.0 2.9 
382 | Tallow —1.8 Hae: 
226 | Silk, raw Sl 5.4 
13 | Cattle —1.5 525 
260 | Pig iron, Bessemer —1.1 Bo f 
158 | Cottonseed oil — .6 4.6 
206 | Bar iron — .3 4.2 
450 | Rope + .3 OM 
236 | Bituminous coal +2.2 5.0 
181 | Drillings, Pepperell +5.9 Seo 


It is a rather peculiar feature of this list that only 3 of the 20 
series (relating to 15 commodities) which are most consistent on re- 
cession’ lag behind the general price index. This reverses the sit- 
uation depicted in Table 29 relating to revival. Thirteen of the 
20 series most consistent on revival lagged behind the general index. 
The explanation of this may be found in the behavior of members 
of the metals group, with their tendency to lag on revival and lead 
on recession. The exceptional consistency of this group makes 
them dominate the two lists. The fact that the most consistent 
commodities lead on recession and not on revival suggests that the 
price conditions preceding recession are somewhat the same, from 
recession to recession, but that there is much less consistency in 
the conditions preceding revival. This requires much additional 
proof, however. 

Eleven of the 20 series which are most consistent on revival 
are among the 20 which are most consistent on recession. These 11 
(which include hides, hogs, tallow, cottonseed oil, copper wire, 4 
pig iron quotations, steel billets and bar iron) constitute, therefore, 
the most generally consistent group among the commodities studied. 
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In summary, there is presented a list of those commodities 
which are particularly subject to cyclical fluctuations, ranked ac- 
cording to the consistency in the timing of their movements during 
recession. The list includes 84 commodities which passed through 
9 cycles or more during the period from 1890 to 1925. The com- 
modities classed as exceptional have been excluded. 


TABLE 40 


CycLEs IN Commopity Prices, AT WHOLESALE 
Rankine oF Erauty Four Prick SeRIES ACCORDING TO THE CONSISTENCY OF THEIR 
MOVEMENTS DURING BusiINnESss RECESSIONS 
(The commodities for which the measures in columns (4) and (5) are lowest are 
those which were most consistent in relation to the movements of the general 
price index during recession.) 


(1) (2) (3) (4). (5S). 
Ref. Commodity No. of |Measure of incon- |Measure of incon- 
No. cycles |sistency in timing|sistency in timing 
of recession of recession 
(based on all (based on all 
entries but those entries) 
for the 16th 
period) 
276 | Steel billets 10 2.9 4.5 
179 | Calico 9 3.0 3.6 

42 | Hides 10 Sat See 

17 | Sheep, ewes 10 3.3 3.2 
450 | Rope 10 ood 325 
260 | Pig iron, Bessemer 10 Sah See 

16 | Hogs, light 10 3.8 3.8 

15 | Hogs, heavy 10 4.1 4.0 
261 | Pig iron, foundry no. 2, northern 10 4.1 SES 
221 | Worsted yarns, 2-40’s 9 4.1 4.0 
266 | Bar iron, Phila. 10 4.2 4.1 
193 | Muslin, Wamsutta 9 4.4 5.0 
263 | Pig iron, foundry no. 2, southern 10 4.5 4 
158 | Cottonseed oil 10 4.6 4.8 
321 | Spruce 9 4.7 4.7 
259 | Pig iron, basic 10 4.8 5.8 

19 | Sheep, wethers 10 4.9 Arh? 
289 | Wire fence 9 5.0 6.3 
236 | Bituminous coal, Kanawha 94 5.0 7.0 
298 | Quicksilver 9 5.0 4.8 
382 | Tallow 10 Oa) Sygss 
226 | Silk, raw, Kansai No. 1 10 5.4 Sige 
295 | Copper, wire 10 5.4 6.4 
293 | Copper, ingot 10 5.4 6.7 

13 | Cattle, choice to prime 10 555) 6.8 
181 | Drillings, Pepperell 93 a8) One 
353 | Turpentine 9 20 SN0 
228 | Silk, raw, extra-extra 10 5.6 5.4 
294 | Copper, sheet 9 By if Gos 
269 | Nails, wire 9 5.8 te? 

25 | Cotton 93 5.8 5.6 
180 | Denims 93 5.9 6.6 
182 | Drillings, Mass. D 94 5.9 6.0 

64 | Beef, fresh 10 6.0 5.8 

——ooeS—_SMS$[_6o.—owaOoo"=$<~<=$=<«oes= oe 


CHARACTERISTICS OF COMMODITY PRICES 125 


TABLE 40 (Cont.) 


Ay (2) _ (3) (4) (S) 
ef. Commodity No. of {Measure of incon-|Measure of incon- 
No. cycles jsistency in timing|sistency in timing 
of recession of recession 
(based on all (based on all 
entries but those entries) 
for the 16th 
period) 
191 | Muslin, Lonsdale 10 6.1 5.8 
440 | Leather, sole oak 10 6.1 8.1 
192 | Muslin, Rough Rider 10 6.2 5.9 
196 | Sheetings, 4-4 Indian Head 93 6.2 6.7 
14 | Cattle, good to choice 10 6.2 6.2 
202 Cotton yarns, carded, cones 10/1 92 6.2 6.2 
423 Sheetings, 10-4 Pepperell 10 6.2 5.9 
302 | Zinc,.slab 9 6.2 1085 
296 | Lead, pig 10 6.4 7.5 
69 | Hams 10 6.5 6.8 
190 | Muslin, Fruit of the Loom 10 6.6 6.3 
430 | Tickings 92 6.6 6.5 
220 | Worsted yarns, 2-32’s 10 6.7 6.4 
441 | Leather, sole oak, scoured backs 9 6.8 6.8 
203 | Cotton yarns, carded, cones 22/1 10 6.9 6.9 
319 | Poplar 9 7.0 6.6 
197 | Sheetings, 4-4 Pepperell 10 7.0 7.4 
362 | Alcohol, wood 9 7.0 ots 
195 | Print cloths 94 7.0 6.9 
433 | Cottonseed meal 9 tft tell 
291 | Screws, wood 9 fei! 8.5 
68 | Beef, salt 9 les es: 
186 | Ginghams, Lancaster 9 eS 7.0 
198 | Sheetings, 4-4 Ware Shoals 9 7.4 (esi 
300 | Tin, pig 10 (GA il 
354 | Lead, carbonate of 10 Us ffeil 
115 | Mackerel 9 TES Uedl 
438 | Leather, harness oak 9 Teo ii! 
239 | Coke 10 7.6 one 
47| Milk 10 7.6 73 
267 | Bar iron, Pittsburgh 10 (dl 7.9 
185 | Ginghams, Amoskeag 10 dh fig 
448 | Jute 10 8-1 (ist! 
348 | Linseed oil 10 8.1 iol 
139 | Meal, corn, fine white 9 8.5 8.6 
140 | Meal, corn, yellow table 9 8.6 6.1 
71 | Mutton 10 8.8 8.6 
74 | Pork, cured, salt mess 10 8.8 8.4 
43€ | Leather, calf 10 8.9 10.3 
76 | Pork, cured, short clear sides 9 8.9 8.6 
350 | Rosin 9 9.3 8.7 
327 | Brick 9 9.5 ORS 
75 | Pork, cured, rough sides 9 9.5 De 
451 | Rubber 9 9.9 9.6 
130 | Prunes 10 10.8 10.6 
53 | Rice 9 ie? 10.6 
345 | Glass, window, B 10 11.4 10.9 
109 | Coffee 10 11.4 11.8 
344 | Glass, window, A 9 1271 11.5 
397 | Opium 9 1252 iti heard 
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In the computation of the measures of inconsistency given in 
column (4) of the above table, entries relating to the 16th period (cen- 
tering at September, 1918) have been omitted, because of the in- 
fluence of price regulation and war-time disturbances upon these 
entries. It is these measures which have been given in earlier tables. 
A second set of measures, in the computation of which all entries 
relating to recession have been employed, is given in column (5). 
These are comparable in all respects to the measures describing con- 
sistency of revival, which were given in Table 30. The ranking of 
commoditiesin Table 40 is based upon the entries in column (4), which 
are probably more representative than are those in the fifth column. 

The measures of inconsistency in column (4) range from 2.9 for 
steel billets to 12.2 for opium, the mean value of the measures 
being 6.6. The measures in column (5) vary from 3.2 for sheep to 
12.5 for zine slab, with a mean value of 6.8. The limits and the 
averages are all lower than the corresponding measures in Table 30, 
relating to revival. This rough comparison indicates that price 
movements during recession are more consistent, from cycle to 
cycle, than are the movements of prices during revival. This 
hypothesis is tested more rigorously at a later point. 

ce. Duration of Periods of Falling Prices. The range of varia- 
tion in respect to duration of periods of price recession is somewhat 
smaller than was the case with rising prices. When the fifteen rep- 
resentative commodities are ranked according to the duration of 
decline, we have the following arrangement. 


TABLE 41 
CycLes In Commopity Prices, AT WHOLESALE 


Ranking of Fifteen Commodities according to the Average Duration of the Period of 
Price Decline. 


(1) 2) } (3) 
Ref. Commodity Duration of price 
No. | decline (in months) \ 
13 Cattle | 9.9 
64 Beef | 1455 
441 Leather 1S a7 
25 Cotton 16553 aes 
247 Petroleum 16.7 
239 Coke i 17.2 
202 Cotton yarns \ 18.3 
280 Steel rails \ 18.6 
195 Print cloths 19.0 
451 Rubber \ 20.0 
293 Copper, ingot 4 20.2 
233 Anthracite coal \ Bibl 
276 Steel billets oe i 
259 Pig iron \23.0 . 
236 Bituminous coal 25.2 / 


CHARACTERISTICS OF COMMODITY PRICES 127 


Corresponding measures for the six general economic series are 
given in Table 21. These vary from 12.3 months, for pig iron 
production, to 22.0 months, for the yield on railroad bonds. The 
ranking is, of course, just the reverse of that in Table 32, showing 
the average duration of rise. With the exception of the bond yield 
series the period of decline is much shorter than the period of rise. 

In Table XVIII, in the Appendix, are given measures showing 
the average duration of periods of falling prices, for all the com- 
modities studied. As in Table XVI, relating to periods of rise, the 
main entries are based upon all the periods of fall, whether extend- 
ing over one or several general business cycles. Where the main 
entries are affected by periods of falling prices extending over more 
than one “normal” cycle, second averages are given in parentheses. 
These are based only upon such periods of fall as continued through 
but one phase of recession (and depression). 

The duration of the average period of decline varies consider- 
ably, even though we restrict the study to commodities which re- 
flected all the cycles in general business during the period under 
review. The smallest measure in this restricted group is that for 
cattle prices, for which the average period of decline lasted but 9.9 
months. The longest average period of decline, 25.2 months, is 
found in the prices of bituminous coal. 

The percentage relation of the average period of fall to the 
average length of the cycle may be determined directly from the 
figures in Table 33, for the commodities passing through 5 or more 
distinct cycles. 

A final aspect of price behavior during recession is described by 
the figures showing the average percentages of decline. These 
appear in column (20) of Appendix Table XII. A ranking of com- 
modities according to the magnitude of these percentages would be 
much the same as the ranking based upon the indexes of cyclical 
variability, shown in Table XIV. 


5. Revations AMonG MEASURES OF CYCLICAL 
Price MoveMENtTS 


In the last section of this chapter the general relations among 
commodity price characteristics are discussed. It seems fitting to 
introduce at this point, however, a brief account of the relation- 
ships among the various measures of cyclical price movements. 
Correlation coefficients describing certain of these relations are 
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given in the following table. The measures correlated are averages 
computed for individual commodities from entries relating to all 
- observed cycles. There have been‘excluded from these calculations 
those commodities which have been classed as exceptional, and all 
those the prices of which passed through less than five complete 
cycles between 1890 and 1925. The commodities used in securing 


the following results numbered 149.1 


a TABLE 42 


/ CoRRELATION COEFFICIENTS MEASURING THE RELATIONSHIPS AMONG MEASURES 
oF CycricaL Prick MovemEnts* 
(2) (3) (4) (5) (6) (7) (8) 
Measures correlated Index |Av.time|Av.time|Av. du-|Av. du-|Av. per-|Av. per- 
of cy- | of re- | of re- | ration | ration |centage centage 
[The measures correlated arc! ¢lical | vival | cession | of rise | of fall | of rise | of fall 
named below and in the headings . 
of columns (2) to (8).] varla- 
bility 
Index of cyclical variability —.50 | —.47 | +.05 | —.03 
Av. time of revival —.50 +-.72 | —.40 | +.43 | —.43 
Av. time of recession —.47 | +.72 +.13 aS a3 43 
Ay. duration of rise +.05 | —.40 | +.13 —.76 | +.19 
Ay. duration of fall —.03 | +.43 | —.15 | —.76 —.01 
Av. percentage of rise —.43 | —.33 | +.19 
Av. percentage of fall —.43 —.01 


*These coefficients are based on measures describing the average behavior of 149 commodities which 
passed through at least five complete cycles between 1890and 1925. Twenty-six “exceptional” commodities 


have been omitted. 


atti 


, 233, 234, 235, 244, 250, 254 955: 


a. Relations between Measures of Cyclical Variability and Other 
Cyclical Measures. ‘There is evidence of a fair degree of negative 
correlation between the amplitude of the cyclical movements in 
commodity prices and the average date of revival in prices after a 
period of depression. The coefficient has value of —.50. In in- 
terpreting this coefficient the signs employed in defining the dates 
of turn must be borne in mind. A negative sign is used when the 
date of turn precedes the date of turn in general prices, and a pos- 
itive sign is used when the commodity lags behind the general price 
index. Thus the negative coefficient of correlation means that 
those commodities which rose first after depression were subject, in 
general, to wider cyclical fluctuations than were the commodities 
which lagged on revival. Since the prompt revival and the wide 


'These commodities include all those listed in Appendix Table X except the 26 


which are there designated as exceptional, and those the numbers of which follow: 
Nos. 104, 106, 148, 166, 174, 199, OTs. 214, 223, 039 which follow: 


271, 272, 273, 287, 338, 357, 381, 405, 406, 414, 422, 


425, 428, 429, 431, 456, 457. 


ee ee eee 
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fluctuations are both evidence of sensitivity to cyclical changes, 
this relationship is a reasonable one. 

Approximately the same degree of correlation as was observed 
in the preceding case is found when the index of variability is cor- 
related with the average date of the high point preceding recession. 
The coefficient is —.47. In general, those commodities which 
started the downward movement early were the ones marked by the 

widest fluctuations. 

There appears to be no relation between the duration of the 
period of rise, or the duration of the period of fall, and the index of 
cyclical variability. The amplitude of the swings does not depend 
upon the duration of the period of rising or falling prices. 

As has been noted, the above coefficients have been computed 
from measures which describe the average behavior of individual 
commodities. Would the same relationships be found if the entries 
relating to the behavior of individual commodities in individual 
cycles were correlated? This has been tested in respect to two of 
the relationships described above. The following results were 
secured. 


TABLE 43 


CoRRELATION COEFFICIENTS MEASURING THE RELATIONS BETWEEN CYCLICAL 
VARIABILITY AND OTHER CYCLICAL PRICE CHARACTERISTICS 


(Based on measures describing the behavior of individual commodities in individual 


cycles) 
(1) (2) (3) (4) 
Series correlated with index of cyclical No. of Coefficient of ie 
variability observations correlation ae 
r 
Time of revival 1110 —.29 10.1 
Time of recession 1110 —.31 10.8 


The measures which have been employed in deriving the above 
coefficients relate to the 149 commodity price series which entered 
into the computations upon which Table 42 is based. These coef- 
ficients correspond, therefore, to the entries in that table, differing 
only in that measures relating to individual cycles, and not averages, 
have been employed. 

The coefficient of —.50, secured from the averages, is reduced 
to —.29 when the individual entries for dates of low and variability 
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for individual cycles are correlated. The coefficient of —.47, re- 
lating to the averages of cyclical variability and dates of high, is 
reduced to —.31 when the individual entries are correlated. The 
evidence of a true relationship between the two pairs of variables is 
rather stronger, however, when the individual measures are used. 
The probable error of the coefficient is greatly reduced by the in- 
crease in the number of observations from 149 to 1110. As a result, 
the coefficients based upon the individual entries differ more sig- 
nificantly from zero than do the coefficients computed from the 
averages. 

The measure = indicates the significance of the given value 


of r, as evidence of a true relationship. If this exceeds 2.58 it may 
be taken as definite proof that there is a real relationship between 
the series correlated.1 

b. Relations between the Time of Revival and Other Cyclical 
Measures. The fact has already been noted that there is a consid- 
erable degree of similarity between the average sequence of price 
change during revival and the average sequence during recession. 
The coefficient of correlation, based upon 149 pairs of observations, 
is +.72. 

There is a negative correlation between the average date of 
revival and the average duration of rise. Bearing in mind the sig- 
nificance of the signs relating to the timing of revival, this means 


that the commodities which turned upward in price first during - 


revival had, in general, the longest period of rise. The degree of 
correlation is not high (r= — .40). There is some positive correla- 
tion (r= +.43) between the average duration of fall and the average 
date of the low point preceding revival. The commodities which 
experienced the longest periods of price decline have, on the average, 
risen in price later than those having shorter average periods of 
decline. The same degree of relationship, but one which is negative 
in sign (r= — .48),is found between the time of revival and the per- 
centage of rise. The rise is, in general, somewhat greater for those 
commodities which start upward first. 

As in the preceding case, it is advisable to determine the degree 
of correlation between the entries relating to individual cycles, as 
well as the relation between the averages for all cycles. 

If the two variables were unrelated a coefficient of correlation which would cause 


be ee defined above to exceed 2.58 would be secured less than 1 time out of 100 
rials. 
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TABLE 44 


CorRRELATION COEFFICIENTS MEASURING THE RELATIONS BETWEEN THE TIME OF 
REVIVAL AND OTHER CycuicaL Prick CHARACTERISTICS 


(Based on measures describing the behavior of individual commodities in 
individual cycles) 


(2) (3) (4) 

Series correlated with time of revival in in- No. of Coefficient of ip 
dividual cycles observations correlation ox 

2 
Index of cyclical variability 1110 —.29 10.1 
Time of succeeding recession 1202 +.27 ony 
Duration of succeeding period of rise 1110 — .36 12.8 
Duration of preceding period of fall 17S 4-54 DI 
Percentage rise (rise expressed as percentage of 

ensuing high value) 1110 —.24 9) 


The above coefficients are all significant.: There is a definite 
positive correlation between the dates of revival and the dates of 
recession, though the coefficient is considerably lower than that based 
upon the average dates of revival and recession (+ .27 as compared 
with +.72). In a given cycle the commodities which rise first in 
price during revival tend to reach their high point and decline in 
price at an early stage of the next period of recession. Although the 
correlation coefficient is not high it is equal to 9.7 times its standard 
error, and may be accepted as evidence of a true relationship. 
There is clear evidence, too, that those commodities which have 
risen first on revival have tended to undergo a longer period of rise, 
and to rise by somewhat greater relative amounts, than the com- 
modities which have lagged on revival. 

In correlating the measures of duration of decline and time of re- 
vival, each pair of observations has consisted of the period of decline, 
in months, and the date of the low point marking the culmination of 
that decline. There is a distinct positive correlation (r= + .54). 
This means that short falls are paired with early revivals, and long 
falls with late revivals, a result which is quite to be expected. 

The coefficient given above as measuring the relation between 
dates of revival and dates of recession in individual cycles was based 
upon entries for specific low dates and succeeding high dates. The 
coefficient (r= +.27, with a standard error of .027) indicates a 
tendency for commodities which rose early in revival to decline at a 


Only those relationships which appeared to be significant, in the light of the work 
with averages, have been tested by means of the measures for individual cycles. 
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relatively early date in the succeeding period of recession. Is there 
a similar tendency for commodities which decline early in recession 
to start the upward movement early in the succeeding period of 
revival? Another pairing of individual entries, with the date of low 
following the date of high, is called for. The correlation between 
these items (based upon 1192 individual entries) is measured by a 
coefficient of +.40, with a standard error of .024. This coefficient, 
which is high in comparison with its standard error, indicates a 
definite positive relation between the date of recession and the date 
of the succeeding revival in a given cycle. It is worthy of note that 
this relationship is significantly closer than that between the date 
of revival and the date of the succeeding recession. The order of 
price recession in a given cycle exercises a stronger influence upon 
the order of the succeeding revival than the order of revival exer- 
cises upon the order of the succeeding recession. There is evidence 
in both cases, however, of a significant relationship, and this is the 
fact to be stressed. Although each phase of a price cycle bears the 
imprint of novel factors, there are definite bonds which tie it to the 
phase that has preceded it. 

c. Relations between the Time of Recession and Other Cyclical 
Measures. Two of the measures in Table 42 defining the relation 
between the average date of recession and other cyclical movements 
have been commented upon above. The correlation between the 
date of recession and the average duration of rise is low (r= +.13) 
and not significant. The chief point of interest lies in the fact that 
this relationship is distinctly less pronounced than the correspond- 
ing relation between the duration of fall and the date of revival 
(r= +.43). The length of time during which a commodity has 
fallen in price bears some relation to the date (considered relatively, 
of course) when its price turns upward. The connection between 
the average period of rise and the time of recession is a much more 
remote one. 

The relation between the average time of recession and the 
average duration of fall is also a slight one, but negative in char- 
acter. ‘There is a slight tendency for an early recession in prices to 
involve a period of recession longer than the average. This relation- 
ship (measured by a coefficient of —.15 ) is much less marked, how- 
ever, than the corresponding relation between the average time of 
revival and the average duration of rise. An early up-turn in price 
has meant, in general, a period of rise longer than the average. 
(The correlation coefficient in this case has a value of —.40.) 
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The average time of recession is negatively correlated with 
both the average percentage of rise and the average percentage of 
fall. Commodities which decline in price early in recession tend to 
rise and fall by greater amounts than do the commodities which are 
affected somewhat later in a general price recession. 

When the individual observations, instead of the averages, are 
paired, the following results are obtained. They are based upon en- 
tries relating to 149 commodities. 


TABLE 45 


CoRRELATION COEFFICIENTS MEASURING THE RELATIONS BETWEEN THE TIME OF 
RECESSION AND oTHER CyciicaL Price 
CHARACTERISTICS 


(Based on measures describing the behavior of individual commodities in 
individual cycles) 


| _ (1) en (2) Gye, alma) 
Series correlated with time of recession in in- No. of Coefficient r 
dividual cycles observations | of correlation | >, 
r 
Index of cyclical variability 1110 Sil 10.8 
Time of preceding revival 1202 so D7 
Duration of preceding period of rise 1110 +.20 6.8 
Duration of succeeding period of fall 1110 33 11.6 
Degree of preceding rise (rise as percentage of 
high value) 1110 —.20 6.8 
Degree of succeeding fall (percentage decline) 1118 —.36 12.9 


The first two of these coefficients have been already commented 
upon. The measure of correlation between the individual observa- 
tions relating to date of recession and duration of period of rise is 
positive, and somewhat higher than the correlation based on averages 
(+.20 as compared with +.13). The same tendency is indicated 
by the two measures — a tendency for long periods of rise to involve 
relatively late turns during recession. Similarly, an early down- 
turn involves a relatively long period of decline, while a late down- 
turn involves a shorter succeeding period of fall. This relationship 
is a necessary resultant of the fact that the sequence of revival, after 
depression, is not the same as the sequence of recession, after 
prosperity. 

There is a negative correlation between the time of recession 
and the percentage of the preceding rise, and between the time of 
recession and the percentage of the succeeding fall. Those com- 
modities which have risen by the greatest relative amounts tend to 
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turn downward in price relatively early in recession. Similarly, 
the percentage of fall is generally greater for the commodities which 
have experienced an early recession. 

d. Relations among Other Measures of Cyclical Price Move- 
ments. Most of the significant relations among measures of cyclical 
price movements have been touched upon above. The relatively 
high negative correlation between the average duration of rise and 
the average duration of fall (r= — .76) is, of course, to be expected. 
Given cycles of fairly constant length, those commodities with 
periods of rise longer than the average will have periods of fall shorter 
than the average. There is no significant relationship between the 
duration of the period of rise and the percentage of rise. (In inter- 
preting this statement it must be remembered that the period of 
rise, as here defined, extends from the low point preceding revival to 
the high point preceding recession.) Similarly, there is no apparent 
relation between the average duration of price decline during re- 
cession and the average percentage of decline. A material decline 
may be abrupt or protracted. 

e. Consistency of the Sequence of Price Movements during Revival 
and Recession. It has been established by certain of the measures 
presented in the preceding tables that the sequence of price move- 
ments during recession is not independent of the sequence of price 
changes during revival. A related subject of considerable interest 
remains to be investigated. This concerns the degree of consis- 
tency in the sequence of recovery during different periods of revival, 
and the degree of consistency in the sequence of recession in dif- 
ferent cycles. Is there a common sequence of price movements 
which prevails, without much variation, from revival to revival. 
Is there a standard sequence of recession, a pattern to which dif- ° 
ferent periods conform more or less closely? 

There are several means by which the consistency of price move- 
ments during different periods may be tested. Dealing first with 
revival, we may measure the degree of relationship between the 
average time of price revival, for the commodities studied, and the 
times of revival during each of the cycles covered. The averages 
furnish a criterion, and the degree to which the sequence of revival 
during each cycle conforms to this criterion may be determined. 

‘For example, the average time of revival in pig iron prices during the 11 revivals 
studied was +5.1 (i. e. 5.1 months after the turn in the wholesale price index). The 
time of revival in pig iron prices in period 1 was +11. (See Table 19.) These two values, 


together with similar observations for 111 other commodities, made up the data from 
which the first coefficient in Table 46 was computed. 
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The coefficients defining these several relations are given in the fol- 
lowing table. The price series employed include all those studied 
except 26 classed as exceptional! and 34 others which passed through 
less than 5 complete cycles between 1890 and 1925. In addition, 


those not sharing in a given price revival are excluded from the 
calculations for that period. 


TABLE 46 
CorRELATION CorrriciENTs MEASURING THE RELATIONS BETWEEN THE AVERAGE TIME 


or Revivat IN Commoprty Prick SERIES AND THE 
Times or REVIVAL DURING SpEctric CycLEs 


1) 2) 6) (4) 
Series correlated with average time of No. of Coefficient of r 
revival observations correlation =e 
T 

Time of revival, period 1 (May, 1892)* 112 + .28 3.0 
Time of revival, period 3 (Mar., 1895) 116 +.46 55 
Time of revival, period 5 (May, 1897) 149 +.73 12.9 
Time of revival, period 7 (July, 1901) 129 +.48 6.2 
Time of revival, period 9 (July, 1904) 130 +.58 8.0 
Time of revival, period 11 (Feb., 1908) 130 +.65 ORi 
Time of revival, period 13 (June, 1911) 129 +.56 7.6 
Time of revival, period 15 (Nov., 1914) 145 +. ol if 
Time of revival, period 17 (Feb., 1919) 124 +.30 35 
Time of revival, period 19 (Jan., 1922) 142 +.46 6.1 
Time of revival, period 21 (June, 1924) 105 +.50 5.8 


*The reference date for each period is given in pareiitheses. 


All these coefficients, which vary from +.28 to +.738, are sig- 
nificant, when judged with reference to their standard errors. The 
sequence of revival during the first period (for which the reference 
date was May, 1892) departed most widely from the average se- 
quence. The coefficient is almost as low (+.30) for the 17th period 
(reference date February, 1919). The average sequence was ap- 
proached most closely in period 5 (reference date May, 1897)? and 
in period 11 (reference date February, 1908). Although there are 
considerable variations in the degree of correlation from period to 
period, it is clear that there is a tendency for the sequence of revival 
to follow a common pattern during different cycles. It should be 
noted that the various coefficients are not fully comparable, be- 
cause of variations in the number of commodities entering into the 

1See pp. 81,102 for an explanation of this classification. 
2The relatively high coefficient for this period is in part due to the presence of ex- 


ceptional cases, that is, commodities deviating widely from the mean in their up-turns. 
Such cases tend to distort the measure of correlation. 


: 
ai - vee ee 
i an aN NEE I 


ee 


136 THE BEHAVIOR OF PRICES 


different calculations. This does not, however, invalidate the 
general conclusions reached. 

In making the above test we have correlated averages with in- 
dividual measures of the time of revival, these individual items 
being taken by periods. In each case the item paired with a given 
average is one of the 11 items from which that average has been de- 
rived. Although the results are significant there is present a slight 
degree of spurious correlation. A somewhat different test which is 
not open to this criticism may be applied by correlating the dates 
of revival in successive cycles. That is, we may measure the degree 
of relationship between the timing of price movements in period 1 
and in period 3, in period 3 and in period 5, and so on. Carrying 
these calculations through for the entries defining the sequence of 
revival, we secure the following measures. 


TABLE 47 


CORRELATION COEFFICIENTS MEASURING THE RELATIONS BETWEEN THE TIMES OF 
REVIVAL IN COMMODITY PRICES DURING SUCCESSIVE CYCLES 


(2) (3) (4) 


Series correlated No. of Coefficient of r 
Times of revival in periods observations correlation Ge. 
r 

land 3 (May, 1892, Mar., 1895)! 92 +.06 6 

3and 5 (Mar., 1895, May, 1897) 116 +.28 Sat 

Sand 7 (May, 1897, July, 1901) 129 +.36 4.3 

Zand 9 (July, 1901, July, 1904) 111 + .32 one 

9 and 11 (July, 1904, Feb., 1908) 116 +.25 Dh} 

11 and 13 (Feb., 1908, June, 1911) 116 +.24 2.6 
13 and 15 (June, 1911, Nov., 1914) 125 + .37 4.4 
15 and 17 (Nov., 1914, Feb., 1919) 125 —.08 9 
17 and 19 (Feb., 1919, Jan., 1922) 121 +.27 3.0 
19 and 21 (Jan., 1922, June, 1924) 100 +.29 350 


1The reference dates for the two periods to which each coefficient relates are given in parentheses. 


The coefficients defining the relations between price move- 
ments in successive phases of revival run materially lower than those 
given in Table 46. The measures in Table 47 vary from — .08 to 
+.37. The former coefficient measures the relation between the 
timing of revival in period 15 (reference date November, 1914) and 
in period 17 (reference date February, 1919). Not only was there 
no direct relation, but there was even a tendency toward negative 
correlation between the order of price revival following the out- 
break of war and the order of revival during the first post-war boom. 
The highest coefficient is that of +.37, measuring the relation be- 


——— 
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tween the revival in period 13 (reference date June, 1911) and the 
revival in period 15 (reference date November, 1914). (A some- 
what closer relationship, measured by a coefficient of + .41, is found 
between the revivals following the two major depressions of 1908 
and 1921. This is based upon 126 entries.) 

Although the measures listed in Table 47 are relatively low, 8 
of the 10 coefficients there given are significant of real relationships 
between the timing of revival in successive cycles. It is clear, on 
the other hand, that although there is a tendency to follow a com- 
mon pattern during successive revivals, the departures from this 
common pattern are pronounced. 

' We may make similar tests of the consistency of price move- 
ments during recession. There are given in the following table 
measures of the degree of relationship between the times of reces- 
sion in the prices of individual commodities in given cycles and 
averages of these times during ten periods of recession. The com- 
modities included have been indicated in explaining Table 46. 


TABLE 48 


CoRRELATION CoEFFICIENTS MmraAsuRING THE RELATIONS BETWEEN THE AVERAGE 
Time oF ReEcEssION IN Commopity Price SERIES AND THE 
TimEs OF RECESSION DURING SPECIFIC CycLEs 


. (2) (3) (4) 
Series correlated with average time of No. of Coefficient of re 
recession observations correlation Or 
r 

Time of recession, period 2 (Feb., 1893) * 121 +.43 522 
Time of recession, period 4 (Oct., 1895) 117 +.61 8.2 
Time of recession, period 6 (Apr., 1900) 131 +.55 eS 
Time of recession, period 8 (Oct., 1902) 126 +.57 dod] 
Time of recession, period 10 (Oct., 1907) 136 +.60 8.7 
Time of recession, period 12 (Apr., 1910) 126 +.50 6.4 
Time of recession, period 14 (Sept., 1913) 123 +.51 6.5 
Time of recession, period 16 (Sept., 1918) t 126 +.39 4.7 
Time of recession, period 18 (May, 1920) 149 +.57 8.4 
Time of recession, period 20 (Apr., 1923) 121 +.51 6.5 


*The reference date for each period is given in parentheses. ’ : 

tIn deriving the average times of recession used in the above calculations all entries relating to period 
16, for which the reference date is September, 1918, were omitted. It was felt that price movements in 
this recession were so much affected by price regulation and other war-time disturbances that more rep- 
resentative averages could be secured by omitting them. A coefficient for period 16 has been worked out, 
however, and is included in the table. Although lower than any of the other figures, this coefficient is 
significant. In spite of the abnormal influences affecting this recession, there was some resemblance to the 


average sequence of change. 

1For each of these 8 cases the chance of securing the given coefficient, if there were 
no real correlation between the timing of revival in the periods in question, is less than 
1 out of 100. 
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As in the case of revival, we find a tendency toward a common 
pattern in the sequence of recession. The variations are consider- 
able, but in each of the periods here studied there is a significant 
relationship with the common criterion furnished by the averages. 

Applying now the test based on a comparison of successive 
phases of recession, we secure the following measures. 


TABLE 49 


CorrELATION COEFFICIENTS MEASURING THE RELATIONS BETWEEN THE TIMES OF 
RECESSION IN CommopItTy PRICES DURING SUCCESSIVE 


CYCLES. 

(1) (2) (3 (4) 

Series correlated No. of Coefficient of r 

Times of recession in periods observations correlation a 
2and 4 (Feb., 1893, Oct., [1895)! 97 +.36 3.8 
4 and 6 (Oct., 1895, Apr., 1900) 111 +.22 2.3 
6and 8 (Apr., 1900, Oct., 1902) fe ha +.36 4.0 
8 and 10 (Oct., 1902, Oct., 1907) 116 +.27 3.0 
10 and 12 (Oct., 1907, Apr., 1910) 116 +.18 1.9 
12 and 14 (Apr., 1910, Sept., 1913) 108 +.25 2.6 
14 and 16 (Sept., 1913, Sept., 1918) 105 +.28 3.0 
16 and 18 (Sept., 1918, May, 1920) 128 +.20 2e3 
18 and 20 (May, 1920, Apr., 1923) 121 +.36 4.2 


1The reference dates for the two periods to which each coefficient relates are given in parentheses. 


The coefficients measuring the relation between price move- 
ments during the recession phases of successive cycles range in value 
from +.18 to +.36, the latter value occurring in three different 
pairings. (A relationship somewhat closer than that indicated by 
this maximum value is found between the major recessions of 1907 
and 1920. The coefficient of correlation, based upon 136 entries, 
has a value of +.40 in this case.) 

When account is taken of the sampling errors to which these 
measures are subject, we find that six of the nine coefficients re- 
lating to the timing of recession in successive cycles are indicative of 
real relationships. They confirm the evidence of the preceding 
measures in revealing a tendency toward a common sequence of 
movements during price recessions. Chance does not play alone in 
ordering the sequence of change during each recession. There is a 
regularity here that reveals the presence of constant factors, oper- 
ating’ inf recession after recession, factors which impress upon each 
cycle traces of a pattern which is found in other cycles. 
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There is a suggestion in the above coefficients that the com- 
mon pattern is slightly more in evidence in the data relating to re- 
cessions than in the figures measuring the time of revival. That is, 
the sequence of price change during recessions appears to be slightly 
more consistent than the sequence of change during revivals. The 
average of the different coefficients given in each of the above tables 
dealing with recessions is slightly higher than the average of the 
corresponding measures relating to revival. A somewhat more ac- 
curate test of the relative consistency of price movements during 
recession and during revival may be made if we employ the measures 
of inconsistency for individual commodities which were explained 
in an earlier section. For any single commodity, it will be recalled, 
the measure of inconsistency relating to revival (or to recession) 
would be zero if its price moved with a constant lead or lag in ref- 
erence to the wholesale price index. Hence, the lower the average 
of the measures of inconsistency for a given group of commodities, 
the less is the variation from cycle to cycle in sequence of price 
movements. When we combine the measures of inconsistency relat- 
ing to the movements during revival and recession of the 84 most 
sensitive price series (i. e. those commodities which were not classed 
as exceptional and which passed through nine cycles or more during 
the period from 1890 to 1925), we secure the following figures.! 


Arithmetic Standard 
mean deviation 
Measures of inconsistency relating to revival 7.73 2.22 
Measures of inconsistency relating to recession 6.85 2.14 
Difference between means .88 
Standard error of difference between means .336 


The average of the recession measures is smaller than the aver- 

age for revival, the difference between the two means being 2.61 
times the standard error of the difference. As such a difference 
would arise because of sampling errors less than 1 time out of 100, 
there is evidence here that for this group of commodities the sequence 
1The measures of inconsistency here employed are based upon entries for all periods. 


If the measures relating to recession be those from which the first period of post-war 
recession (period 16) was excluded, a mean of 6.65 is secured, instead of the value of 


6.85 given in the text. 
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of price movements during recession has been more consistent than 
the sequence of price changes during revival. 

The various coefficients presented in the preceding tables have 
shown that there are significant interrelations among the several 
measures relating to the timing, duration and amplitude of cyclical 
price movements. The individual measures have been derived, it 
will be recalled, by applying to more than two hundred price series 
a standardized procedure for measuring the changes in commodity 
prices which have accompanied cycles in general business. After 
the individual measures had been secured, tests of relationship were 
made. It is highly significant that these subsequent tests revealed 
the presence of a common pattern in these cyclical price movements. 
True regularities, which clearly reflect the influence of forces other 
than chance, are found in the cyclical movements of commodity 
prices. 


V_ Relations Between Prices and Price-Determining Factors: 
Price Flexibility 


In the four preceding sections certain general characteristics of 
commodity prices have been dealt with. In describing these at- 
tributes attention was concentrated on price changes, with no 
reference to specific factors which might have produced these 
changes. The present section is concerned with those movements in 
the prices of individual commodities which are related in some 
measurable way to specific economic factors. We are concerned, 
that is, with the general problem of price determination, though 
certain aspects only of this broad subject can be considered in the 
present study. . 

This section differs from those which have preceded it in that 
no compilation of measures relating to a number of commodities is 
attempted. <A brief account is given of methods which have been 
developed elsewhere, and several examples are included as illustra- 
tions of procedure. So much is necessary in any complete account 
of measures of price behavior. A collection of measures of the type 
here described, suitable in quality and quantity for a study of group 
behavior, waits upon the future. 


1. Measures Neepep in DerininG THE RELATIONSHIP BETWEEN 
PRICES AND Prick-DETERMINING FACTORS 


In studying the factors affecting the price of any commodity 
we are working upon an old problem, that of defining the relation- 
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ship between variable quantities. In this case the dependent var- 
iable is the price of the commodity in question. There may be one 
or many independent variables—the quantity (of this commodity) 
produced, the stocks held over from a preceding year, the quantity 
consumed, the price of a substitute, the general level of prices, and 
so on without limit, if all related factors were to be considered. In 
general, of course, the study must be confined to a limited number 
of the most important price-determining factors. 

The measures necessary to a definition of the relationship in 
question are those which are required in every study of relations 
between variable quantities, with two rather important additions. 
The basic measures, apart from these additions, are an equation 
which defines the functional relationship between the price of the 
commodity in question and the chief factors which affect this price, 
a measure of the reliability of this equation (the standard error of 
estimate), and an abstract measure of the degree of relationship 
between the price of the commodity in question and the factors 
affecting this price, considered severally or collectively (the coef- 
ficient or index of correlation, simple, partial, or multiple). These 
customary measures may, in the study of price determination, be 
supplemented by two important additional measures, the coefficient 
of determination and the coefficient of price flexibility. 

The coefficient of determination is a statistical device! which is 
particularly appropriate for use in problems of price determination. 
It is a measure of the proportion of the squared variability of the 
dependent variable which may be attributed, on the assumption of 
a causal relationship,? to one or more independent variables. In 
the simple case, where only two variables are concerned, the coef- 
ficient of determination is equal to the square of the coefficient of 
correlation. Its derivation under other conditions is discussed in 


the references cited. 
The coefficient of flexibility, as defined by Henry L. Moore,’ 


1The original presentation may be found in an article on “Correlation and Causa- 
tion,” by Sewall Wright, in the Journal of Agricultural Research, January, 1921, pp. 557- 
585. An account of this measure is given by B. B. Smith in “Forecasting the Acreage 
of Cotton,” Journal of the American Statistical Association, March, 1925, pp. 31-47. 

2The name of the coefficient indicates the assumption that the fluctuations in the 
dependent variable are in some part determined by fluctuations in the independent 
variable. Whether this assumption is or is not valid must be determined, of course, 
upon the basis of other evidence than the purely statistical relationship. In problems 
of price determination there is generally ample justification for assuming such a causal 
connection, a fact which validates the general use of the coefficient of determination in 
such investigations. ie ; mae ; 

3Blasticity of Demand and Flexibility of Prices,” Journal of the American Statis- 
tical Association, March, 1922. 
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may be simple or partial, using these terms as they are employed 
in respect to measures of correlation. The simple coefficient, which 
is based upon the relation between the price of a given commodity 
and the quantity of that commodity marketed, is given by the 
expression 


where y represents price and x represents quantity. The coefficient 
of flexibility is the ratio of the relative change in the price, per unit 
of commodity, to the corresponding relative change in the quan- 
tity, when the relative changes are infinitesimal.t This function 
measures the rate of variation in the price of a commodity as the 
quantity factor varies. It may be taken as an index of the sen- 
sitivity of price to changes in quantity. By convention, taken over 
from Marshall’s? treatment of elasticity of demand, the price of a 
commodity is considered to be flexible if ¢ is numerically greater than 
1, inflexible if ¢ is numerically less than 1. 

From the above definition it follows, of course, that the flex- 
ibility of price of a given commodity cannot be determined until an 
equation, describing the functional relation between prices and 


1The measure of elasticity of demand, the concept of which is perhaps more familiar, 
is analogous to the measure of price flexibility. The coefficient of elasticity of demand 
may be derived when quantity is the dependent variable and price the independent 
variable. It is given by the expression 


where x represents quantity and y price. The coefficient of elasticity of demand is the 
ratio of the relative change in the quantity demanded to the relative change in the price. 

A problem of major importance in this field relates to the method of deriving the 
equation of relationship between prices and quantities. When prices (represented by 
the symbol y) are taken as dependent, quantity (x) being treated as the independent 
variable, it is assumed that all the “errors” (using that word in the sense in which it is 
employed in connection with the theory of least squares) are in y. When quantity is 
treated as the dependent variable it is assumed that all the “errors” are in x. It is 
customary to make the first assumption when the flexibility of prices is to be measured, 
and to make the second assumption when the coefficient of elasticity of demand is 
sought. Inconsistent values of these two coefficients will be secured by these processes 
(except when the relationship between prices and quantities is a perfect one). If con- 
sistent values of y and ¢ are required, as in most cases which arise in practice, it is ne- 
cessary that some method of fitting should be employed in which allowance is made for 
the likelihood of errors in both variables. Such a method has been employed by Dr. 
Henry Schultz in his investigation of the elasticity of demand for sugar, and this general 
problem is discussed in detail in his work ‘‘The Statistical Law of Demand as Illustrated 
by the Demand for Sugar,” Journal of Political Economy, October, December, 1925. 

2Alfred Marshall stated the problem of determining elasticity of demand in this 
particular form, but the concept and the rigorous definition of terms date back to 
Cournot (Researches into the Mathematical Principles of the Theory of Wealth). Recent 
substantial progress in improving the technique of attack upon this important and 
difficult problem is due largely to the work of Henry L. Moore.: 
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quantities, has been derived. This equation may be of any appro- 
priate type. For most curve types the flexibility of prices for a 
given commodity will not be constant, but will vary from point to 
point on the curve. It is desirable, for the purpose of genera! com- 
parison and grouping, to have for each commodity a single measure 
of price flexibility. This.end is served if we can describe the relation- 
ship between prices and quantities by a curve for which the flex- 
ibility is constant. This is true of curves described by equations of 
the type Y = aX>. Such a function may be cast into the logarithmic 
form 

log Y = log a + b (log X). 


ee ieee peas dl 
By definition, the coefficient of flexibility is equal to ee 


d log x 
Hence for an equation of this type the coefficient of price flexibility 
is equal to the constant b in the equation of relationship. 

As an alternative to the employment of this type of demand 
curve, a single measure of flexibility may be secured by measuring 
the flexibility at a single point on the curve, selecting that point 
which represents an approximation to average conditions. This 
may be done, if quantity is represented by ratios (i. e. link ratios 
or trend ratios), by finding the flexibility at that point on the curve 
for which the quantity ratio has a value of 1.0. 

In a recent contribution! Henry L. Moore has materially 
broadened the concept of price flexibility, and has sharpened the 
tools of attack. This advance was made in introducing the concept 
of partial flexibility of prices (and partial elasticity of demand) as 
a natural development of the theory of multiple and partial correla- 
tion. As means of correcting for the influence of complicating 
factors and reducing to comparable terms coefficients of price flexi- 
bility for different commodities, measures of partial flexibility are 
of particular importance from the viewpoint of the present study. 


§Coefficients of Partial Flexibility of Prices 


A given price may, of course, be expressed as a function of several 
independent variables. Thus the price, Xi, of a given commodity may 
be expressed as a function of three variables, X2., X; and X., by means 
of an equation of the type 

Ki = a + Diese Xe + Disog Xs + Discs Xe 
where by2.3, is the coefficient of net regression of Xi on X2, bis x4 is the 
coefficient of net regression of X; on X;, etc. In other words, di2.3, measures 
the weight given to X, in estimating X,, when account is also taken of 


‘Partial Elasticity of Demand,” Quarterly Journal of Economics, May, 1926. 
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the variables X; and X, in making the estimate. Professor Moore has 
shown how, from these coefficients of net or partial regression, coef- 
ficients of partial flexibility of price may be obtained. 

The simple coefficient of price flexibility is given by the expression 


= ae where y represents price and x quantity. The coefficient of 
partial flexibility, when there are four variables, represented by the 
symbols employed above, is defined as foljows: 
d = a 0% 
12+34 Xi OX. 


The coefficient oe measures the partial flexibility of Xi with 
1 2 


respect to X2, when X; is expressed as a function of X2, X; and X,. By 
similar means, the partial flexibility of X1 with respect to each of the 
other variables may be determined. The method may be extended to 
take in any number of variables, following precisely the analogy of 
partial correlation. 

The problem in a given case is to determine the values of the various 
coefficients of partial flexibility. The simplest assumption, as Professor 
Moore points out, is to assume that ¢ is a constant. This assumption 
leads us, in attempting to measure simple flexibility, to use an equation 
of the form 

log Y = log a + b (log X). 

If this type of equation be employed, the coefficient of flexibility is 
equal to the constant 6, the coefficient of regression. In attempting to 
measure the partial flexibility of price, with respect to each of a number 
o gto pencan variables, this assumption leads us to employ an equation 
of the form 


log XG = log a -f- lohagy log BX -+- pyeest log XS -- Diaess log Xe 
(This may be extended, of course, to include any number of varia- 
bles.) If this be done we have, for the coefficient of partial flexibility, 


Ps _ Xe OX b 
MG So ea ae Say 
nis Xi OX. 
similarly 

Pis.24 = Dis.24 


_ _All the coefficients of partial flexibility of prices may be derived in a 
similar fashion. If quantity, instead of price, be used as the dependent 
variable in an equation of the above type, the coefficients of partial elas- 
ticity of demand are identical with the corresponding coefficients of net 
regression. 


2. RELATION BETWEEN THE PRICE AND PRODUCTION 
or Hay In Toe UNITED SratsEs 


Data suitable for a simple illustration of some of the measures 
we have discussed are shown in the following table. Here are given 
figures for the production of tame hay in the United States, by 
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years, from 1890 to 1925, the average annual (crop year) wholesale 
prices of hay in Chicago over the same period, corresponding values 
of an index of wholesale prices! and, finally, deflated hay prices. 
The latter figures have been obtained by dividing the actual prices 
by the general index. This process eliminates, in a rough fashion, 
the effect upon hay prices of changes in the purchasing power of 
money. 

The price and quantity data may be cast into several forms in 
studying the relationship with which we are here concerned. The 
simplest form, and one which has much to commend it, is that of 
link relatives. That is, the observations relating to prices and 
quantities in a given year are expressed as percentages of the cor- 
responding observations for the year preceding. These link relatives 
appear in columns (8) and (7) of Table 50. 

Points corresponding to the paired link relatives are plotted 
in Figure 8. It is obvious that there is a relationship between year- 
to-year changes in the total production of tame hay in the United 
States and year-to-year changes in the deflated price of hay at 
Chicago. This relationship is described by the following measures. 
(The symbol Y represents the link relatives of prices, while X 
represents the link relatives of production.) 


Equation of relationship: log Y = 3.93484 — .96454 log X 


Standard error of estimate in logarithmic form = .04643 
Standard error of estimate in percentage form = 10.7 
Coefficient of correlation = —.73 

Coefficient of determination = .53 

Coefficient of price flexibility = —.96 


The standard deviation of the logarithms of the price relatives, 
which may be compared with the standard error of estimate, is 
.06753 (in percentage form 15.6). The graph of the equation of 
relationship appears in Figure 8. 

These various measures furnish a fairly accurate description 
of the relationship which prevailed, from 1890 to 1925, between 
the production of hay in the United States and the price of hay 
in Chicago. The equation gives a precise statement of the aver- 
age relationship. The reliability of estimates made from this 
equation is measured by the standard error of estimate in percent- 

1The wholesale price index of the U. S. Bureau of Labor Statistics has been averaged 


by crop years for the period 1900-1925. For the years 1890-99, for which it is given 
only on an annual basis, approximate crop year values have been derived by averaging 


successive calendar years. 
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age form, which has a value of 10.7 per cent. That is, the true 
price should differ from the estimated price by not more than 10.7 
per cent, in approximately 68 per cent of all cases. The coefficient 


TABLE 50 


PrIcES AND PropucTIoN or Hay IN THE UNITED States, WITH INDEX OF 
WHOLESALE Pricss, 1890-1925 
(crop years)! 


(1) (2) (3) (4) (5) (6) na) 

Year | Production | Link rel. Wholesale Index of Deflated Link rel. 

tame hay of pro-  |pricepershort| wholesale | hay price, | of deflated 

(unit=1000 duction |ton (Timothy prices crop year price 

short tons) No. 1, Chica-|(U.S. B. of L.| average 

go) crop year|S.) crop year 
average average 

1890 60,198 $10.96 80.5 $13.61 
1891 60,818 101.0 12.39 HES 15.99 11735 
1892 59,824 98.4 11.47 76.0 15.09 94.4 
1893 65,766 109.9 10.42 73.0 14.27 94.5 
1894 54,874 83.4 10.62 69.5 15229 107.1 
1895 47,079 85.8 11.97 68.5 17.48 114.4 
1896 54,380 1S. 8.81 67.0 13a TORS 
1897 58,878 108.3 8.57 68.5 PES? 95.2 
1898 66,772 113.4 8.53 72.5 te tal 94.0 
1899 57,450 86.0 11.00 78.0 14.10 119.8 
1900 DorZoil 92.6 LADS 78.9 15.60 110.6 
1901 55,819 104.9 12.92 81.3 15.89 101.9 
1902 65,296 117.0 12.83 86.7 14.79 93.1 
1903 68,154 104.4 11.69 84.8 13.78 Osean 
1904 69,192 101.5 11°50 86.1 13.36 96.9 
1905 72,973 10,5 11.20 86.7 12.92 96.7 
1906 66,341 90.9 15.87 OIE? 17.40 134.7 
1907 72,261 108.9 15.14 91.6 16.53 95.0 
1908 78,440 108.5 12.04 93.0 12.95 78.3 
1909 74,384 94.8 15.34 101.6 15.10 116.6 
1910 69,378 93.3 18.24 95.2 19.16 126.9 
1911 54,916 79.1 PR TEL 96.0 22.68 118.4 
1912 72,691 132.4 16.77 100.1 16n75 73.8 
1913 64,116 88.2 16.38 99.0 16.55 98.8 
1914 70,071 109.3 15.93 99.8 16.12 97.4 
1915 85,920 122.6 ih 1 110.5 15.49 96.1 
1916 91,192 106.1 16.58 1515.8 10.92 70.5 
1917 83,308 91.3 24.99 186.7 13.39 122.5 
1918 76,660 92.0 SH OM 199.9 15.84 118.3 
1919 86,359 112.6 35.01 227.0 15.42 97.4 
1920 87,855 101.7 28.80 183.8 15.67 101.6 
1921 82,458 93.8 23.29 142.3 16.37 104.4 
1922 95,748 116.1 Dil OF HOY, 7 14.11 86.2 
1923 89,250 93.2 DS 12) 1505S 17.16 121.6 
1924 98,086 109.9 22.84 154.8 14.76 86.0 
1925 86,474 88.2 24.60 S57 15.80 107.1 


1Production figures are those given in the Yearbooks of the Department of Agriculture. Prices are 
averages for crop years running from July to June. Thus the entry for 1890 is an average of the prices 
prevailing during the 12 months, July, 1890, to June, 1891. 
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of correlation (between logarithms of link relatives of prices and 
production) has a value of —.73, with a probable error of. 054. 
There is here a fair degree of correlation. 

The coefficient of determination, which is equal to .03, may be 
interpreted in this fashion: On the assumption that there is a 
causal relation between fluctuations in the price of hay and varia- 
tions in the total amount produced, we may say that 53 per cent of 


FIGURE 8 


DiaGram SHOWING THE RELATION BETWEEN THE WHOLESALE PRICES OF 
Tame Hay Anp THE ToTaL PRopucTION or TAME Hay 
IN THE UNITED STaTEs. 
Logarithms of Link Relatives of Deflated Prices (Crop Years) and of Production, 
1890-1925, with Line of Average Relationship. * 


Scale of 
logarithms 
2.207 


- L i i = 
1.80 1.90 2.00 2.10 2.20 
Scale of logarithms 


*The equation to the line is: log Y = 3.93434 ~.96454 log X. Prices are plotted on the vertical axis. 


the variability of price is due to variation in production, variability 
being here measured in terms of the standard deviation squared. 
The remaining variability, 47 per cent of the original squared varia- 
bility, is due to other factors which have not been included in the 


present analysis.: 


If we represent by o%y the squared variability of the original observations on the 
dependent variable, by S*y (the square of the standard error of estimate) the. squared 
variability which remains to be explained after account has been taken of the influence 
of the independent variable, and by oy’ the square of the standard deviation of the 
computed values of the dependent variable (i. e. the y-values of those points on the ne 
of regression which correspond to the actual observations), it may be shown t at 
gy=07y'-+Sy*, (For a proof of this relationship see B. B. Smith, Correlation Theory Be 
Method Applied to Agricultural Research, a mimeographed publication of the U. S. 


Bureau of Agricultural Economics.) The coefficient of determination may be derived 
from the relationship 

oy’ 
dyx 


= oy 


(Footnote continued on next page.) 
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3. RELATION BETWEEN THE PRICE AND PER CAPITA 
CONSUMPTION OF POTATOES IN THE UNITED STATES 


Another illustration, which affords an example of a commodity 
which is very flexible in price, is furnished by the following data. 


TABLE 51 


Prices AND Estimatep Per Capita CoNnSUMPTION OF POTATOES IN THE 
United States, 1890-1913 
(erop years)! 


(1) _ 2) (3) (4) (3) the 
Year | Estimated con-| Per capita Link rel. Wholesale Link rel. 
sumption, U. S.| consumption | of per capita price per of wholesale 
(in millions of | (in bushels) | consumption | bushel, crop price 
bushels) year average 
1890 1555) 2.47 $.923 
1891 PBS.1f 3.97 160.7 .326 3543 
1892 168.0 Phe 64.5 717 219.8 
1893 197.2 2.94 114.8 588 82.0 
1894 184.6 210 91.8 596 101.3 
1895 316.6 £.55 168.5 203 34.0 
1896 Di Mel 3.82 83.9 224 110.5 
1897 191.6 2.65 69.4 584 260.9 
1898 218.7 2Eo7, TQS 411 70.4 
1899 259.6 3.47 116.8 370 90.0 
1900 247.4 Bo 93.6 384 103.7 
1901 205.7 2.64 81.2 750 195-2 
1902 293.4 SAO 140.1 435 58.0 
1903 264.7 Seal 88.4 811 186.4 
1904 Soles 4.25 130.0 315 38.8 
1905 279.8 Smoe 78.1 565 179.5 
1906 330.3 3.85 116.0 457 80.9 
1907 322.1 3.68 95.6 614 134.2 
1908 309.6 3.47 94.3 786 128.0 
1909 393.9 4.34 12 Se 376 47.8 
1910 346.9 3.76 86.6 484 128.8 
1911 305.2 3.26 86.7 1.025 Niet 
1912 418.9 4.40 13520 491 47.9 
1913 333.4 3.45 78.4 654 13323 


: 1Total consumption has been estimated by adding to the total U. S. production during a given year all 
As apie the fiscal year ending June 30th following, and subtracting all exports during the same 

A The wholesale prices employed are those quoted by the U. S. Bureau of Labor Statistics for “ordinary 
to fancy” white potatoes. Crop year averages are based upon monthly prices, from September to May. 


_ Itis clear from this formula that this coefficient measures the proportionate re!a-~ 
tionship between the squared variability of the computed values (i. e. the variability 
which has been accounted for) and the squared variability of the original observations. 
That dyx is equal to ry, may be readily demonstrated from the following relationships: 

o*=07,' +S, 
4 
val 
P y 
In the present problem the various measures of squared variability, in logarithmic form, 
have the following values: 
Olog y =. 00456009 


Olog y'=.00215574 
Slog y =.00240485 


N 
| 
; 
| 
; 
: 
5 
f 
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The prices employed are those given in the wholesale price 
bulletins of the Bureau of Labor Statistics. The quotations are 
drawn from the Chicago market. These have been averaged by 
crop years (September to May). Since changes in the price level 
were not so pronounced over the period here covered as they were 
during the period to which the preceding example related, and 
since deflation by a general index of wholesale prices furnishes only 
an approximation to the desired result, no attempt has been made 
to deflate these prices. 

The link relatives are plotted in Figure 9, together with the 
graph of an equation describing the average relation between prices 
and production. The basic measures appear below. The symbol Y 
represents the link relatives of prices and X represents the link rel- 

atives of per capita consumption. 


Equation of relationship: log Y = 6.43050 — 2.21193 log X 


Standard error of estimate in logarithmic form = .09022 
Standard error of estimate in percentage form = 20.9 
Coefficient of correlation = —.938 


Coefficient of determination = .8808 
Coefficient of price flexibility = —2.21 


The standard deviation of the logarithms of the price rela- 
tives, which may be compared with the standard error of estimate, 
is .26128 (in percentage form, 63.8). 

During the period 1890-1913 there appears to have been a 
fairly close relation between the per capita consumption and the 
wholesale price of potatoes. The coefficient of determination has 
the relatively high value of .88. We may interpret this in the usual 
fashion, remembering that the consumption figures represent, in 
fact, potato production, corrected for imports and exports and for 


changes in the total population. os 
The demand for potatoes appears to be quite inelastic (7 =—.45, 
approximately),? while the price is very flexible (¢=—2.21). In 


The estimates of per capita consumption are, of course, only approximations. No 
account has been taken of loss in storage, which in some years may be considerable. 
For a detailed discussion of this general subject see “Factors Affecting the Price of 
Minnesota Potatoes,” by Holbrook Working (Technical Bulletin No. 29, University of 
Minnesota, Agricultural Experiment Station). It is probable that the absolute produc- 
tion figures used in making these estimates were affected somewhat by a change in the 
basis for estimating yield per acre, in 1902. (See Working, p. 18.) By the use of link 
relatives the disturbing effect of such a change is restricted to one year, when the new 

t into operation. 
 sttolbrocke piste: in his comprehensive study of the demand for potatoes,has 
expressed the relationship between price and consumption by means of another function, 
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FIGURE 9 


DIAGRAM SHOWING THE RELATION BETWEEN THE WHOLESALE PRICES OF 
PoTATOES IN CHICAGO AND THE PER Capita CONSUMPTION 
oF POTATOES IN THE UNITED STATES. 


Logarithms of Link Relatives of Actual Prices (Crop Years) and of Per Capita 
Consumption, 1890-1913, with Line of Average Relationship.1 


Scale of 
logarithms © 
2.40 


86 al L 
1.80 1.90 2.00 2.10 2:20 
Scale of logarithms 


1The equation to the line is: log Y = 6.43050 — 2.21193 log X. Prices are plotted on the vertical axis. 


this respect potatoes differ significantly from hay, which was 
treated above. 


One important precaution should be mentioned in thus setting 
up for comparison the measures which have just been secured. The 


which gives varying elasticities of demand. His values for 7 range from .36 at the 
highest prices to .49 in the middle ranges and .57 at the lowest prices. His price data 
are drawn from the St. Paul market, a different period is covered, and the original 
price and consumption data are modified, before correlating, by a method quite dif- 
ferent from that followed here. The correlation between his corrected price and con- 
sumption data is given as .972. (“The Statistical Determination of Demand Curves,” 
Quarterly Journal of Economics, August, 1925, pp. 503-543.) 
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immediate object of the present investigation is not the study of 
price-making forces which affect individual commodities, but the 
derivation of a set of measures relating to the characteristics of 
specific commodity prices and capable of comparison and combina- 
tion with similar measures relating to other commodities. The em- 
phasis throughout has been on such comparisons. Of the measures 
discussed above in surveying relations between prices and quan- 
tities, three are abstract coefficients which would appear to be 
suitable for this purpose. These are the coefficients of correlation, 
determination and flexibility. 

The use of these coefficients in making comparisons and in 
forming combinations introduces difficulties which were not en- 
countered in using the measures described in earlier sections. Each 
of the earlier measures—of variability, trend, cyclical behavior— 
described a characteristic of a given price series, considered by it- 
self. But the values of the coefficients of correlation, determina- 
tion and flexibility depend upon the relations between given price 
series and quantity series. If the coefficients relating to different 
commodities are to be compared we must be sure not only that the 
price series used are comparable, but that the quantity series em- 
ployed are also comparable, and that the technical methods, by 
which the original price and quantity series have been adjusted and 
combined, permit valid comparison of the results. ‘The conditions 
which would insure perfect comparability are difficult to secure and, 
accordingly, comparisons of coefficients of flexibility of price and 
elasticity of demand (and of the related measures discussed above) 
must always be made with great caution. 


VI Relations Among Commodity Price Characteristics 


In the preceding sections there have been presented a number 
of measures descriptive of the behavior of individual commodity 
prices. It is of interest to determine whether the characteristics 


1—. J. Working after analyzing the conditions which affect the significance of a 
statistical demand or supply curve, suggests four points upon which information must 
be had before such a curve may be properly interpreted. These points concern (1) the 
relative variability of supply or demand curves In a given instance (Working means, 
by the variability of a supply or demand curve, tendency to shift back and forth from 
time to time), (2) the market to which the price and quantity data refer, (3) the extent. 
to which “other things are held equal,’”’ and (4) the presence or absence of correlation 
between the shifting of supply and demand curves. Although the statistical significance 
of all these points has not been fully determined, Working’s general discussion, and his 
emphasis upon a knowledge of all relevant details in interpreting results secured in this 
field, bear immediately upon the subject of price flexibility, which is the ob)edb OF Ok 
present concern. (See “What do Statistical ‘Demand Curves’ Show?”, E. J. Working, 
Quarterly Journal of Economics, February, 1927, pp. 212-235.) 
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described by these several measures are related to each other in any 
consistent fashion. Such relations have been tested in a few cases, 
in connection with the preceding discussion. The following tables 
have been drawn up for the purpose of summarizing these and 
certain other relations. 


TABLE 52 


CorRELATION COEFFICIENTS MEASURING THE RELATIONS BETWEEN YEAR-TO-YEAR 
VARIABILITY AND OTHER CHARACTERISTICS OF InprvipuAL Commopity PRICES 


1 (2) 
Series correlated with measure of year-to-year No. of | |Coefficient of 
variability! observations | correlation 
Measure of monthly variability 206 +.70 
Measure of frequency of change (monthly) 206 +.58 
Average annual rate of increase 206 +.27 
Index of cyclical variability 149 +.79 


1The measures correlated in the first three cases here listed were derived from prices for the period 
1890-1913 (1896-1913 for the measures of rates of increase). The fourth entry was computed from measures 
relating to the period 1890-1924, for year-to-year variability, and 1890-1925, for cyclical variability. 


The relations between the measures of year-to-year variability 
and the measures of monthly variability and frequency of change 
have already been noted. A fairly high positive correlation between 
the year-to-year variability and the cyclical variability is to be 
expected. The coefficient of correlation has a value of +.79.1 

The relation between the year-to-year variability and the 
average annual rate of increase is significant for, although the co- 
efficient is low, it is equal to more than four times its standard 
error. The phenomena are not independent. During the pre-war 
years to which these measures relate, the commodities which had 
the steepest price trends tended to be more variable in price than 
. those with less pronounced trends. (This furnishes no proof, of 
course, of a causal connection between these factors.) 

The coefficient +-.79 is based, it should be noted, upon data relating to 149 com- 
modities. It was deemed advisable to limit the comparison to this group, which in- 
cluded all those commodities (except 26 which were markedly irregular in their cyclical 
movements) which passed through five or more complete cycles between 1890 and 1925 
in order that the measure of cyclical variability might be significant in all cases. All 
the correlations into which measures of cyclical behavior enter are based upon this re- 
stricted group. _ 

In measuring year-to-year variability an attempt has been made (by measuring 
deviations from the means of annual link relatives) to eliminate the effects of those 
changes in price which represent direct trend movements. It is probable, however, 


that these effects have not been entirely removed, a fact for which all 
made in interpreting the above coefficient. ; piimesiiessc oes 


a 
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a In the following table the relations between monthly varia- 
bility and certain other characteristics are summarized. 


TABLE 53 


CorRELATION CorFFICIENTS MrasuriInG THE RELATIONS BETWEEN MonTHLY 
VARIABILITY AND OTHER CHARACTERISTICS OF INDIVIDUAL 
Commoprty Prices 


(1) (2 
Series correlated with measure of monthly N oP Coefficient of 
variability! observations | correlation 

Measure of year-to-year variability 206 +.70 
Measure of frequency of change (monthly) 206 +.73 
Average annual rate of increase 205 +.30? 
Index of cyclical variability 149 +.90 
Average time of revival 149 —.51 
Average time of recession 149 —.45 
Average duration of rise (i. e. average interval between date 

of low and date of high) 149 +.05 
Average percentage of rise 149 +.85 


1The measures correlated in the first three cases here listed were derived from prices for the period 
1890-1913 (1896-1913 for the measures of rates of increase). The remaining entries were computed from 
measures relating to the period 1890-1925. 


jae deriving this coefficient, measures relating to one highly variable commodity, onions, were 
All these coefficients, with the exception of that which has a 
value of .05, are significant of real relationships. There is a high 
correlation between the monthly variability and the cyclical varia- 
bility, as there is, also, between the monthly variability and the 
average percentage of price rise during periods of revival and 
prosperity. The commodities which are most variable from month 
to month are subject to wider cyclical swings than are those which 
are fairly stable in price from month to month. The coefficients 
measuring the relations between monthly variability and average 
dates of low and high indicate that the commodities which are 
more variable in price tend to rise earlier in revival and to fall 
earlier in recession than those which are more stable in price. (In 
interpreting the above coefficients of —.51 and —.45 it must be 
remembered that the time measure of a price movement prior to 
the reference date has a negative sign.) It is significant that there 
is no apparent connection between the variability of commodity 
prices and the duration of the period of rise. 


1With respect to the third item in this table allowance must be made for the in- 
fluence of trend factors upon the measures of monthly variability. See p. 41. 

It should be noted that in measuring cyclical variability in the present study no 
attempt was made to isolate cyclical fluctuations. Accordingly, the index of cyclical 
variability is not free from the influence of seasonal and accidental movements, both of 
which affect the values of the monthly variability measures. 
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The following table gives the results secured when measures of 
frequency of price change are paired with measures of various other 
characteristics of commodity prices.! 


TABLE 54 


CoRRELATION COEFFICIENTS MEASURING THE RELATIONS BETWEEN THE FREQUENCY 
or Montuiy Prick CHANGE AND OTHER CHARACTERISTICS OF INDIVIDUAL 
ComMopiTy PRICEs. 


(2) (3) 
Series correlated with measure of frequency of monthly No. of Coefficient 
price change* observations |of correlation 
Measure of year-to-year variability 206 +.58 
Measure of monthly variability 206 +.73 
Average annual rate of increase 206 +.36 
Index of cyclical variability 149 +.72 


*The measures correlated in the first three cases here listed were derived from prices for the period 
1890-1913 (1896-1913 for the measures of rates of increase). The fourth entry was computed from measures 
relating to the period 1890-1925. 

In addition to the relations previously commented upon, it 
may be noted that there are significant positive relationships be- 
tween the frequency of price change and the average annual rate of 
increase, and between the frequency of price change and the index 
of cyclical variability. 

In a final table measures of the relations between pre-war price 
trends and other price characteristics are presented. 

TABLE 55 


CoRRELATION CoEFFICIENTS MEASURING THE RELATIONS BETWEEN THE AVERAGE 
ANNUAL RATES oF INCREASE AND OTHER CHARACTERISTICS 
or InprvipvAL Commopity PrIcEs 


f ate (2) (3) 
Series correlated with average annual rate of No. of Coefficient 
increase * observations | of correlation 
Measure of year-to-year variability 206 +.27 
Measure of monthly variability 205 +.30T 
Measure of frequency of price change 206 + .36 
Measure of cyclical variability 147 +.17 
Average time of revival 149 —.16 
Average time of recession 149 302 


*All rate of increase measures entering into these calculations are based upon prices for the years 1896- 
1913. The measures of year-to-year variability, monthly variability and frequency of change are 
derived from prices for the years 1890-1913. The measures of cyclical variability, time of revival and time 
of recession relate to cycles occurring between 1897 and 1913. 

, in deriving this coefficient, measures relating to one highly variable commodity, onions, were 
omitted. 

‘Coefficients measuring the correlation between indexes of frequency of price 
change and other variables must be discounted somewhat, since the frequency distribu- 
tions of the measures of frequency of change depart materially from the normal type. 
U-shaped distributions are secured when these measures are combined. A detailed ac- 
count of these and other distributions of measures of price behavior is given in Chapter 


IV. 
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In discussing the first three of these measures in preceding 
sections it has been pointed out that, although the coefficients are 
low, there is evidence of a significant relationship between the degree 
of variability of commodity prices and the pre-war trends of these 
prices. The first of the measures listed above is equal to 4.3 times 
its standard error, the second to 4.7 times that measure, while the 
third is 6.1 times its standard error.: 

In computing the last three measures in Table 55 averages re- 
lating to cyclical behavior during the five cycles which occurred 
between 1897 and 1913 have been paired with the measures of rates 
of increase between 1896 and 1913. During this period there was 
no apparent relation between the average time of recession and the 
rate of increase. There is some indication that commodities with 
the sharpest rates of increase tended to rise in price early, during 
revival, but the coefficient (—.16) is equal only to 2.01 times its 
standard error, and does not furnish conclusive evidence on this 
point. Similarly, there is a suggestion that commodities with the 
steepest trends were subject to price cycles of wider amplitude than 
those which rose at lower rates, but again the evidence is not con- 
clusive. The coefficient (+ .17) is equal to 2.12 times its standard 
error. 


VII Summary 


As a first step in the study of price behavior a number of mea- 
sures describing characteristics of the prices of individual commodi- 
ties have been computed. In addition to price relatives of the 
customary type there have been discussed in this chapter measures 
of variability and trend, measures relating to the behavior of in- 
dividual commodity prices during cycles in general business, and 
measures descriptive of the relations between the prices and quan- 
tities of specific commodities. These measures furnish raw ma- 
terials for the study of prices in combination and for the analysis 
of the price system. For this reason, and because of their probable 

1There is reason to suspect that these positive correlations are wholly or in part due to 
the influence of farm products, which as a group are highly variable in price, and which, 
during the several decades prior to the war, were increasing in price at rates well above 
the average. When farm products are excluded there remain 182 articles. For these 
commodities the correlation between the average annual rate of price increase and the 
year-to-year variability of prices is +.23. This coefficient is smaller than the measure 
for all commodities, but must still be adjudged significant of a real relationship, since 


it is more than three times as great as its standard error. An identical figure is 
secured when the average annual rate of increase is correlated with the measure of 


monthly variability. 
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utility to those interested in particular commodities and in com- 
modity markets, the results have been presented in considerable 
detail. 


1. Three indexes of price variability have been employed in the 
present study. One of these measures the amplitude of monthly 
price fluctuations, another measures the frequency of monthly price 
changes, and a third measures the amplitude of year-to-year move- 
ments. 

a. As a measure of monthly price movements within each year 
the mean deviation from the average price for the year has been em- 
ployed. Such a measure, in both absolute and relative form, has 
been computed for each commodity for each year from 1890 
to 1925, employing wholesale price quotations. (The number of 
commodities varies, in different years, from 204 to 214.) Com- 
modity averages secured from these annual measures have been 
used in the general study of price behavior. 

b. The index of year-to-year variability is the mean devia- 
tion of link relatives, computed from average annual prices. The 
years from 1890 to 1913 are covered by one set of computations, 
while another includes the period 1890-1924. Measures of this 
type have been obtained for 206 commodities at wholesale, for 13 
foods at retail, and for 8 agricultural products, employing prices at 
the farm. 

c. The ratio of the number of changes in the price of a given 
commodity to the total number of months, less one, for which price 
quotations on that commodity are available, furnishes the index of 
frequency of price change. The maximum value of the ratio is 
unity, indicating a change in price every month during the period 
covered, and the minimum value is zero. Such a measure has been 
computed for each of 206 commodities for each eight-year period 
from 1890 to 1921, and for the four-year period from 1922 to 1925. 
Price quotations at wholesale have been employed. 


2. A study of the annual measures of monthly price variability 
during the 24 years preceding the war (1890-1913) reveals a definite 
tendency toward a decline in the variability of commodity prices 
during this period. The measures of frequency of price change 
show a less pronounced movement in the same direction. 

Both sets of measures indicate that the variability of prices 
was greater during the years from 1922 to 1925 than during the 8 
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years preceding the war. The influence of war-time disturbances 
upon individual prices appears to have persisted, rendering post- 
war prices more variable than the prices which prevailed during 
the years immediately preceding the war. 


3. The trends of commodity prices have been expressed as average 
annual rates of increase or decrease over a stated period. The 
period employed for this purpose covers the years from 1896 to 
1913, during which the general level of wholesale prices in the 
United States was rising at a fairly constant rate from year to year. 
Differences in the trends of individual prices during this period 
represent shifting economic relations which are of considerable 
economic importance. A measure of this type has been computed 
for each of 223 commodity price series, at wholesale. 

Measures of rates of change in the per unit purchasing power 
of individual commodities (in terms of other commodities at whole- 
sale) have been derived from the measures of rates of change in 
prices. 


4. The study and comparison of price trends suggests certain con- 
clusions concerning relations between commodity prices. It is as- 
sumed in many discussions that there is a certain ‘normal’ relation 
between the prices of individual commodities and commodity 
groups, and that this relation is disturbed during such price distur- 
bances as were brought by the war. The present evidence indicates 
that there was no normal pre-war relation between prices, in their 
absolute form. What was constant in the pre-war price situation 
was not a set of fixed price differences, but relations which changed 
at fairly regular rates year by year. To assume that the actual 
prices in a given year stand in a normal relation to each other is to 
attempt to crystalize a cross-section of a constantly changing situa- 
tion. 


5. In measuring the timing, duration and amplitude of individual 
price changes during price cycles there have been secured eight 
measures descriptive of the movements of each of 209 individual 
price series during each of the ten cycles which occurred between 1890 
and 1925. These measures are: 


Date of low point preceding price revival (expressed as a devia- 
tion in months from the date of the low of the wholesale 
price index of the Bureau of Labor Statistics) 
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Duration of rise during revival and prosperity 

Percentage of rise during revival and prosperity 

Date of high point preceding recession (expressed as a devia- 
tion in months from the date of the high of the wholesale 
price index of the Bureau of Labor Statistics) 

Duration of decline during recession and depression 

Percentage of decline during recession and depression 

Duration of cycle 

Amplitude of cyclical movement 


These have been averaged and correlated in various ways in the 
detailed study of price behavior. 


6. A number of significant relationships among the measures of 
cyclical price movements have been observed. 

a. The commodities which rise first on revival are subject, in 
general, to wider cyc.ical fluctuations than are the commodities 
which lag on revival. Similarly, the commodities which decline first 
on recession are marked by wider fluctuations than are those which 
lag. 

b. The commodities which rise first during revival tend to de- 
cline first on recession, but the correlation between the sequence of 
change on revival and the sequence of change on recession is far 
from perfect. 

c. When measures relating to individual cycles are paired, it is 
found that the correlation between the timing of recession and the 
timing of revival on the next succeeding turn is significantly higher 
than the correlation between the timing of revival and the timing of 
the following recession. The order of price recession in a given cycle 
exercises a stronger influence upon the order of the succeeding re- 
vival than the order of revival exercises upon the order of the suc- 
ceeding recession. There is evidence in both cases, however, of a 
significant relationship. Although each phase of a price cycle bears 
the imprint of novel factors, there are definite bonds which tie it to 
the phase that has preceded it. 

d. There is a clear tendency for the sequence of revival to 
follow a common pattern during different cycles. The same ten- 
dency is observed in studying the sequence of recession in different 
cycles. The common pattern is slightly more in evidence for the 
data relating to recession than in the figures measuring the time of 
revival. Other evidence bears out this suggestion that the consis- 
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tency of price movements during different periods of recession is 
greater than it is during revival. 


7. The evidence upon which the preceding statements are based is 
_ of considerable general significance in showing that there are true 
economic regularities in the price movements which accompany 
cycles in general business. In cycle after cycle there has been ob- 
served a degree of uniformity in the sequence of revival and re- 
cession in commodity prices and in other aspects of price behavior. 
If cyclical movements represented the play of mere variability 
about a mean or a trend, one would expect the sequence of price 
change in each cyclical swing to be unique, except for certain chance 
resemblances to movements at other times. Yet the odds against 
chance alone accounting for the regularities we have found are in- 
finitely great. In period after period there is a recurrence of price 
movements which have something in common, in respect to sequence 
of change, amplitude and duration. These changes in different 
periods are far from showing perfect uniformity, but there is un- 
mistakable evidence that the observed resemblances would not be 
found if the cyclical movements of individual prices represented 
random fluctuations alone. The phenomena of business cycles 
show just those regularities and uniformities which it is the business 
of the scientist to discover, trace and, if he can, explain. 


8. During the pre-war years there was some correlation between 
the variability of commodity prices and the slopes of their lines of 
trend. The commodities having the steepest trends tended to be 
more variable in price than those with less pronounced trends. 
(This conclusion must be qualified somewhat because the different 
measures of variability are in varying degree affected by changes in 
price which represent direct trend movements.) 


9. Five measures have\been used in studying the relations between 
the prices of specific commodities and various price-determining 


factors. ‘These are: 


a. An equation of average relationship 

b. A measure of the reliability of this equation (the standard 
error of estimate) 

The coefficient of correlation 

The coefficient of determination 


a9 
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e. The coefficient of price flexibility, which measures the sen- 
sitivity of the price of a commodity to changes in quan- 
tity 

In the treatment of this aspect of price behavior the inadequacy 

of the data render it impossible to secure measures relating to a con- 
siderable number of price series. Accordingly, only a few illustrative 
examples have been included in this section of the report. 


In assembling and discussing the measures described in the 
present chapter the emphasis throughout has been upon differences 
between commodities in respect to price behavior. We now proceed 
to a discussion of differences between markets in respect both to 
absolute prices and to the behavior of prices. 


CHAPTER II 


REGIONAL DIFFERENCES IN COMMODITY PRICES AND 
IN PRICE BEHAVIOR 


In the use of current index numbers of prices we are accustomed 
to treat very large geographical areas as units. Thus half a dozen 
American index numbers of wholesale prices purport to measure 
price changes in the United States, and they are currently interpreted 
as indexes which represent wholesale price movements in the country 
as a whole. Such an interpretation is valid if the movements of 
general prices are equal in degree and synchronous in time, or nearly 
so, over the entire country. Or it may be valid, even though the 
movements of prices in different parts of the country differ some- 
what, if we look upon the index as an average for the country as a 
whole. In this case the index should be so constructed that the 
different geographical areas are properly represented in the list of 
price quotations employed. In the absence of proof that price 
movements are uniform throughout the country, careful regional 
sampling is essential in the construction of a general index number.: 

The data for a systematic study of regional price differences 
within a single country are not at present available. It is possible 
in the present section, therefore, to do no more than suggest a 
method and present a few scattered results indicating the magnitude 
of these regional differences. 

Two general divisions of such a study have been named in the 
title of this chapter. The first is a study of the actual price differ- 
ences prevailing at given dates. Certain commodities are standard- 
ized in price throughout the country, while others differ in 
price from market to market. In the degree of variation found at a 
given time in the quotations for a single homogeneous commodity 
is found an important characteristic of that article. Again com- 
parable price quotations drawn from different regions throw light 
on the size and character of the market for a given commodity, and 
facilitate study of the problem of competitive price.? 


1Practically all the price quotations entering into Dun’s index number and into 
Fisher’s weekly index number relate to the New York market. The quotations em- 
ployed by the Bureau of Labor Statistics are drawn from different markets, but there is 
no attempt at systematic regional sampling. 

2A very effective device for portraying regional price differences has been employed 
by Holbrook Working (“Factors Determining the Price of Potatoes in St. Paul and 
Minneapolis,” Technical Bulletin No. 10, University of Minnesota, Agricultural Ex- 
periment Station). This is an isotimic map, which shows lines of equal price, just as an 
isothermal map shows lines of equal temperature. 
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The other phase of this investigation relates to the behavior of 
commodity prices in different regions. Differences in the degree of 
price change between specific dates, differences in variability, trend 
differences, differences in the timing, duration and amplitude of 
cyclical movements, differences in flexibility—all these would be 
studied in a comprehensive survey of price behavior in different 
countries or in different sections of a single country. It is highly 
probable on a priori grounds that differences in economic and other 
cultural conditions will be accompanied by significant differences in 
the behavior of commodity prices. 


I Regional Differences in Prices 


As a measure of regional price differences the mean deviation, 
in absolute form and as a percentage of the mean, has been em- 
ployed. The data utilized relate to the wholesale prices of certain 
building materials and gasoline, retail prices of a number of foods, 
coal, gas and electricity, and dry goods, and farm prices of certain 
agricultural products. For purposes of comparison similar measures 
of regional differences in discount rates have been computed. 


1. ReeionaL DIFFERENCES IN WHOLESALE PRICES 


a. Building Materials. In studying regional differences in the 
prices of building materials, prices paid by contractors in various 
cities have been employed.! For the purpose of the present example 
prices of six commodities, at four different dates, have been utilized. 
The dates to which the prices relate mark the approximate turning 
points of general building material prices, as measured by the group 
index of the United States Bureau of Labor Statistics.2. The cities 
represented vary in number from 16 to 24.3 
erate of Budliineand Houdna of Gate Ge Thoyabeee teeta 


ly mimeographed release of the U. 8. Department of Commerce. 
*The values of this building materials index, at important turning points, were as 


follows: 
March, 1922 154.6 
April, 1923 204.3 
July, 1924 168.8 
Feb., 1925 182.8 


a base of these ee is the average for 1913. 
These cities include Pittsburgh, Erie Cleveland, Akron, Toledo, Lorain, Dayt 
Detroit, Bay City, Saginaw, Waterloo, Kansas City, Sioux Falls, San’ Antonio, Taso 


ee res 
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The measures relating to the individual commodities are sum- 
marized in Table 56, on the next page. i 

Certain rather curious differences between commodities are 
revealed in this table. One would expect the degree of vari- 
ation to increase, if measured in absolute terms, as the average 
increases. For four of the six commodities listed above just the 
reverse is true. At the dates when prices were lowest the absolute 
measures of regional difference were greatest for Portland cement, 
pine boards, lime and building sand. With common brick the ab- 
solute differences from city to city are least with low prices, and 
greatest with high prices. Wire nails show conflicting tendencies in 
this respect. 

No definite conclusions concerning the relation between re- 
gional differences and the scale of absolute prices should be drawn 
from these quotations, however. The prices employed relate to but 
four dates. More detailed figures which are given at a later point 
indicate a relationship which is not quite so simple as that suggested 
by the data in Table 56. 

In comparing commodities the relative measures of regional 
difference given in column (4) should be employed. Although the 
cities from which price quotations were drawn were not precisely 
the same for the six commodities listed, it is not probable that the 
rather slight differences in this respect have any material effect on 
the relative measures given in this table, nor on the averages derived 
from them. 

In general, the tendency has been for the degree of regional 
difference to decline since the date of the low point in general building 
material prices in 1922. This is true of all the above commodities 
except common brick. 

On the basis of the averages given in column (4) of Table 56, 
Portland cement appears to be most uniform in price among the 
cities included, while building sand is least uniform. Reasons for 


Spokane, Portland, Ore., Baltimore, Fairmont, Columbia, Savannah, Shreveport, New 


London, Poughkeepsie, Albany, Rochester, Buffalo. 
Each of these cities is represented in the quotations for the commodities mentioned, 


except for the following omissions: 


Common brick: Erie, Toledo, Spokane. 

Portland cement: Toledo, Kansas City, Spokane. 

Pine boards: Erie, Toledo, Dayton, Detroit, Saginaw, Spokane, Baltimore, 
Savannah, Albany, Rochester, Buffalo. 

Lime: Waterloo, Kansas City, Tucson, Spokane, New London. 

Building sand: Kansas City, Sioux Falls, Spokane, Portland, Ore., Albany, 
Buffalo. 

Wire nails: Erie, Cleveland, Toledo, Lorain, Bay City, Sioux Falls, Port- 


land, Ore., Savannah, Shreveport, Albany, Rochester. 
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TABLE 56 


Measures OF REGIONAL DIFFERENCES IN BUILDING MATERIAL PRICES 


(1) 
Date 


April 1, 1922 
May 1, 1923 
August 1, 1924 
March 1, 1925 


Average 


April 1, 1922 
May 1, 1923 
August 1, 1924 
March 1, 1925 


Average 


Aprils 1561922 
May 1, 1923 
August 1, 1924 
March 1, 1925 


Average 


April 1, 1922 
May 1, 1923 
August 1, 1924 
March 1, 1925 


Average 


April 1, 1922 
May 1, 1923 
August 1, 1924 
March 1, 1925 


Average 


April 1, 1922 
May 1, 1923 
August 1, 1924 
March 1, 1925 


Average 


(2) (3) 
Mean price per unit 


Regional price difference 


(mean deviation) 


Absolute 


A. Common brick (24 cities) 
(Unit: 1000 brick) 


$15.48 $1.95 
18.88 3.09 
17.88 2.41 
17.80 2.42 


B. Portland cement (24 cities) 


Unit: barrel) 
$ 2.77 $ .38 
3.47 .26 
3.10 .29 
3.10 .29 


C. Pine, common boards, no. 1, 1x6 (16 cities) 
(Unit: 1000 feet) 


$39.69 $8.79 
49.00 8.06 
43.62 7.26 
45.25 7.94 


D. Lime, hydrated (22 cities) 


(Unit: ton) 
$18.61 $2.95 
19.87 Die 
19.41 2.58 
19.78 2.45 


EK. Building sand (21 cities) 
(Unit: cubic yard) 


$ 2.21 $ .60 
2'.35 45 
Lied 47 
229 40 


F. Wire nails (16 cities) 


(Unit: keg) 
$ 3.89 $.56 
4.50 .70 
4.24. 47 
4.26 .61 


Relative 


ee See ee ee ee ee ee 
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these varying results do not concern us now. Differences in trans- 
portation charges, regional differences in the availability of supplies, 
differences in producing and marketing conditions, and differences in 
the intensity of competition would interact in various ways to 
produce the differences noted. 

It is possible to make a more detailed study of regional dif- 
ferences in the prices of Portland cement. Monthly quotations on 
this commodity for a number of cities are given in Mineral Resources 
of the United States, published by the United States Geological 
Survey. Wholesale prices in ten cities,! as given by months for the 
period from July, 1919, to December, 1924, have been employed in 
computing the measures given in Table 57. 

The average monthly price and the mean deviation, in cents, 
are plotted in the accompanying graph. 


FIGURE 10 


AvrERAGE Monruiy Prices AND MEASURES OF REGIONAL DIFFERENCES 
IN THE Prices or PoRTLAND CEMENT, AT WHOLESALE, 
IN TEN AMERICAN CitiEs, 1919-1924. 
Regional 


Mean price difference 
Dollars Percent 
3.60 


2.40 


1919 1926 192] 1922 1923 1924 


The figures and the graph show the rise in Portland cement 
prices to a high in 1920, the break late in that year, the gradual 
recovery in 1922 and 1923, and the moderate recession in price 
dJuring 1923 and 1924. The measures of regional difference have 
varied materially during this period. Two periods of relatively 
wide regional price variation stand out. The first of these came at 
the peak of cement prices in 1920. The immediate effect of the en- 
suing decline in average prices was a sharp diminution in the degree 
f regional difference. This was due, presumably, to a more abrupt 


1Atlanta, Boston, Denver, Detroit, Kansas City, Los Angeles, New York, Pitts- 
urgh, San Francisco, Seattle. 
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TABLE 57 


Average Monruiy Prices with Mrasures oF RecionaAL DIFFERENCES IN THE 
Prices or PorTLAND CEMENT, AT WHOLESALE, IN 
Ten AMERICAN CritTrEs, 1919-1924 


(Unit: barrel) 


(1) (2) (3) (4) (5) (6) _(7) 
Month Mean Regional difference Mean Regional difference 
price (mean deviation) price (mean deviation) 
Absolute Relative Absolute Relative 
1919 1920 
January $2.54 $.274 10.8 
February 2.56 .268 10.4 
March 2.54 Roe 9.9 
April 2.54 Sky? 9.9 
May 201 -265 9.8 
June Dee Ae? 10.0 
July $2.44 $.190 7.8 2.89 BS 955 
August 2.40 .184 7.6 3.09 .393 12.54; 
September 2.40 . 184 7.6 3.10 -409 1352 
October 2.40 . 184 7.6 3.28 498 S22 
November Deol . 266 10.6 3.16 354 Lie? 
December Deol . 266 10.6 3.20 . 386 12.1 
1921 1922 ‘ 
January 3.02 247 8.2 2.65 350 13.2 i 
February 2.96 .288 9.7 2.60 .334 12.8 
March Z2EOD .307 10.2 2.56 -o22 1225 
April 2.89 oil 8.7 Bion .314 1252 
May 2.80 .339 1261 DRY .314 122 
June 2.81 .261 9.3 2.58 .326 12.6 
July 2.87 294 10.3 2.58 279 10.8 
August 2.86 .285 10.0 2.60 .267 10.2 
September 2.85 .281 9.8 eer ai e231 8.5 
October Phe . 302 lp al 2.73 .220 8.1 
November » 2.67 Poo 12.4 2.65 .181 6.8 
December 2.68 3325 12a 2.62 .181 6.9 
1923 1924 
January 2.60 211 8.1 2.59 241 9.3 
February 2.58 .219 8.5 2.58 .248 9.6 
March 2.64 .170 6.4 2.56 .239 oS 
April 2.74 SaaS 8.1 2.58 see 8.6 
May 2.76 246 8.9 2.57 222 8.6 
June Dele . 202 7.4 2.58 .224 Sali 
July nie .202 7.4 PY e222 8.6 
August IRS . 204. fee 2.60 . 186 eal 
September 2.78 204 fe 2.60 .183 7.0 
October PR A fP2 .218 8.0 2.62 . 202 (het 
November fp? 3 valle! 7.8 2.953 .153 6.0 
December 2.62 .267 10.2 2.49 .192 tal! 
e6exeeyoewewq$?$*—«sS$000O0E060—=—=~—_— —S=~oEE 
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decline in those markets in which prices had been exceptionally 
high than ‘n those in which the price of the commodity had been 
below the average. This sharp decline in the measure of regional 
difference lasted only three months. Although the average price 
continued to fall for more than a year thereafter, the degree of 
regional difference increased irregularly after January, 1921. 

The second period of high values in the measure of regional 
variation extended from November, 1921, to June, 1922. During 
this period the average price of cement reached its lowest point, 
following the recession of 1920-1922. The increase in the average 
price that began in April, 1922, brought a pronounced decline in 
the regional differences, the measure falling to a level slightly lower 
than that prevailing at the opening of the period here covered, in 
July, 1919. During 1923 and 1924 both the average price and the 
measure of regional difference fluctuated within comparatively 
narrow limits. 

No general conclusions concerning the relation between changes 
in the average price of a commodity and variations in the degree of 
regional price difference may be drawn from a study of this one 
series. It is highly probable that extensive study would reveal im- 
portant differences between commodities in this respect. The data 
in the next section portray a relationship differing materially from 
that illustrated above. 

b. Gasoline. Gasoline is another commodity sufficiently 
standardized to permit a study of regional price differences. In the 
present analysis wholesale gasoline prices prevailing in fifty cities 
at seven different dates have been employed.! The results of the 
study are given in the following table. 


TABLE 58 
AVERAGE WHOLESALE Prices AND Mrasures OF REGIONAL DIFFERENCES IN THE PRICES 
oF GASOLINE IN Firry Citims at SEVEN Dates 


(1) (2) (3) (4) 


Date Mean price Regional price difference 
per gallon (mean deviation) 
(in cents) Absolute Relative 
(in cents) 
May, 1920 27a 1.47 es 
January, 1922 ASO) 1.88 8.3 
April, 1923 PRN) 1.89 8.8 
June, 1924 18.3 1.76 9.6 
August, 1925 19.1 1.82 9.5 
January, 1927 Wie 1.94 11.3 
October, 1927* 14.5 1.78 WP af? 


*These measures are based upon quotations for 49 cities. A figure was not available for Crawford, 
Nebraska. A 

*The quotations are wholesale tank wagon prices, exclusive of tax (where a tax is 
levied), as published in the National Petroleum News. The prices used are those given 
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In May, 1920, at the peak of general prices, gasoline prices 
were higher than at any of the other dates recorded above. (This 
was not the actual high of gasoline prices in 1920, however.) Re- 
gional differences, whether measured in absolute or relative terms, 
were at a minimum. By January, 1922, the average price had de- 
clined 5 cents a gallon, but the degree of regional difference had ma- 
terially increased. The absolute measure of regional differences is 
fairly stable after that date, but the relative measure increases 
with declining average prices. In October, 1927, with the average 
price at the lowest here recorded, the relative measure of regional 
difference was at its maximum, values being more than twice as 
great as during the high prices of 1920. There is apparent here a 
tendency toward greater regional uniformity at high prices than at 
low, but with observations for only seven dates the precise relation- 
ship cannot be determined. 

A more detailed story is furnished by the following measures. 
These have been computed from monthly tank wagon gasoline 


in that publication for the date nearest the first of the month. The following cities are 
represented : 


Standard Oil N. J. Territory Standard Oil Ind. Territory 
Newark, N. J. Chicago, Ill. 

Baltimore, Md. Indianapolis, Ind. 
Washington, D. C. Detroit, Mich. 

Richmond, Va. Madison, Wis. 

Wheeling, W. Va. Minneapolis, Minn. 
Charlotte, N. C. Des Moines, Iowa 
Charleston, S. C. St. Louis, Mo. 

Columbia, 8. C. Fargo, N. D. 


Standard Oil N. Y. Territory Standard Oil Nebraska Territory 
New York, N. Y. Crawford, Nebr. 

Albany, N. Y. Omaha, Nebr. 

Buffalo, N. Y. 

Boston, Mass. 


Atlantic Refining Territory 
Pittsburgh, Pa. 
Philadelphia, Pa. 
Providence, R. I. 
Hartford, Conn. 


Standard Oil Ky. Territory 
Lexington, Ky. 
Birmingham, Ala. 
Atlanta, Ga. 

Savannah, Ga. 


Continental Oil Territory 
Denver, Colo. 

Butte, Mont. 

Salt Lake City, Utah 
Albuquerque, N. M 
Boise, Idaho 


Standard Oil Cal. Territory 
Los Angeles, Cal. 

San Francisco, Cal. 
Portland, Ore. 

Seattle, Wash. 

Spokane, Wash. 

Tacoma, Wash. 

Standard Oil La. Territory 
Little Rock, Ark. 

New Orleans, La. 
Shreveport, La. 

Nashville, Tenn. 
Memphis, Tenn. 
Magnolia Petroleum Territory 
Oklahoma City, Okla. 
Dallas, Texas 

El Paso, Texas 

Fort Worth, Texas 


Srna 
intemal nal 
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prices at wholesale, in the ten cities represented by the cement 
figures in Table 57. Data from these cities alone were utilized in 
order that the results for cement and gasoline might be comparable. 


TABLE 59 


AVERAGE Monruiy Prices wits Mrasures or REGIONAL DIFFERENCES IN THE 


Prices or Tank Wacon GASOLINE, AT WHOLESALE, IN 


Tren American Crttes, 1919-1927 


(Unit: gallon) 


(1) 
Month 


January 
February 
March 
April 

May 

June 

July 
August 
September 
October 
November 
December 


January 
February 
March 
April 

May 

June 

July 
August 
September 
October 
November 
December 


January 
February 


November 
December 


(2) (3) _ 4) (S) (6) (7) 
Mean Regional difference Mean Regional difference 
_ price (mean deviation) price (mean deviation) 
(in cents) | Absolute Relative || (in cents) | Absolute Relative 
1919 1920 
23.1 1.54 6.6 23.3 1.43 6.1 
IR SES} 1.66 deel 24.3 cil 7.0 
MS} 1.66 “oil 24.6 1.94 7.9 
D3e3 1.66 Al 26.6 1.93 Use 
WSS 8 1.66 iol 26.8 74510) 7.8 
Dona: 1.74 15, DIES 2.44 8.9 
BE 1.58 6.7 27.6 2°53 9.2 
2325 1.58 6.7 27.6 25S 9.2 
234 122 Bas: DOES 1.83 6.2 
23e1 122 S23 29.3 1.83 6.2 
231 1222 53 29.3 1.83 6.2 
PB) Al 122 5e3 29.2 ae 6.1 
1921 1922 
29.0 1.54 526 225 2 Ds} 9.9 
Dil 1.70 6.3 Qiei 1.26 5.8 
25.5 fez 6.7 217 1.26 5.8 
24.8 ibe 51 DAY th 1.26 5.8 
24.7 1.41 etl 22.6 1.62 Cath 
22.9 Dili 9.2 23.9 Dal 8.8 
2 il 1.74 fo! 24.0 Phe JAY 9.2 
21.8 2.09 9.6 22.9 il. Sih 6.6 
20.9 1.80 8.6 PBS ib ei 6.8 
20.8 1.94 9.3 PIAS: ion 6.8 
22.4 THE 129 20.2 1.69 8.3 
22.9 2 Ad 10.8 19.9 1.81 9.0 
1923 1924 
19.5 1.41 2 13 1.66 WT 
19.2 173 9.0 16.5 2.20 1353 
20.6 2) ily ial 18.0 1.80 10.0 
20.4 2.69 16573 18.0 1.80 10.0 
19.1 2.79 14.6 18.0 1.80 10.0 
19.2 1.95 10.2 18.0 1.80 10.0 
19.2 1.95 10.2 17.0 2.20 12.9 
18.0 2.59 14.4 16.4 is? 10.5 
DSeef 2.46 5d 16.0 1.40 8.8 
14.6 2.83 19.4 14.1 sol 4.1 
13 A 2.14 16.4 13.6 68 5.0 
12.4 1.70 13.8 13.4 94 7.0 
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TABLE 59 (Cont.) 
(1) (2) (3) 4 (S) 
Month Mean Regional difference Mean 
price (mean deviation) price 
(in cents) | Absolute Relative || (in cents) 
1925 
January 13mo 1.04 test 1597 
February 15.9 2.24 14.1 Sid 
March ils}, Dh D094 UY, 16.3 
April 17.9 2.06 ioe 17.3 
May 17.8 1.99 11.2 18.1 
June 18.2 22 30m 12.6 18.8 
July 18.5 2.54 11} 7 18.8 
August 18.8 2.59 ns 18.8 
September 16.1 1.04 6.4 18.8 
October 15.8 1.34 8.5 iow 
November NS P2 1.86 1262 fee 
December 15755 tO 11.0 16.4 
1927 
January 1750) ey) 14.8 
February 17.0 Dae 13.6 
March 16.6 Bells 12.8 
April 15.4 2.93 19.0 
May 14.1 3.18 25 
June 14.7 1.69 LES 
July 15.0 1.42 9.5 
August t Sea IL eke 10.4 
September 14.6 1.39 9.5 
October 14.2 1.56 11.0 


NN WRR RR RR be 


(6) 


Absolute 


(7) 


WRUIAAAHAOWWOO 


Regional difference 
(mean deviation) 
Relative 


The average monthly prices and the mean deviations (expressed 
as percentages of the means) are plotted in Figure 11. The changes 
here are somewhat more erratic than are those traced in the study 
of cement price differences. The measure of regional differences in 
gasoline prices reached its peak and started a precipitous decline 
five months before the average price had begun to fall. There- 
after, as the average price declined, the measure of regional varia- 
tion moved upward jerkily, reaching a peak two months before the 
low of gasoline prices in December, 1923. The mean price fluc- 
tuated about a fairly constant level after that date, while the index 


of regional differences recorded a major decline to alowin October, 


1924, and an irregular advance to a new high value in May, 1927. 


The later entries for 1927 are distinctly lower than the peak value, 
but well above the average for the years prior to 1923. 
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FIGURE 11 


AVERAGE MonTuuy Prices AND MEASURES OF REGIONAL DIFFERENCES 
IN THE Pricrs oF TANK WAGON GASOLINE, AT WHOLESALE, 
IN Ten AMERICAN CiTiEs, 1919-1927. 


Regional 

Mean price difference 
Perc 

40 i pays 


Mean deviatio 
as percentage of 
mean pr 


price 
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1919 1920 1921 1922 1923 1924 1925 1926 1927 


It is noteworthy that, except for temporary swings, the degree 
of regional variation in gasoline prices has been distinctly higher for 
the years 1923 to 1927 than for the years 1919 to 1922. This is more 
clearly brought out by a comparison of the averages, for these two 
periods, of the monthly entries in Table 59. 


1919-1922 1923-1927 
Mean price of gasoline, at wholesale, 


in ten cities (in cents) 24.1 16.7 
Measure of regional difference 

(absolute) 1.74 1.96 
Measure of regional difference 

(relative) Tee 11.8 


The samples of wholesale prices presented in this section. relate 
to but a narrow field. Limited though this evidence be, it indicates 
that there are very considerable regional differences in prices, even 
in prices relating to thoroughly standardized commodities, and that 
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TABLE 60 


Measures oF REGIONAL DIFFERENCES IN Foop Prices, AT RETAIL 


(1) Gyo Gees) 
Commodity Regional difference 
(mean deviation as percentage of 
mean) 
39 Cities 51 Cities 
1913 1924 


Wheat, cereal 
Oleomargarine 
Butter 

Sugar, granulated 
Lard 


Corn flakes 

Han, sliced 

Milk, evaporated 
Nut margarine 
Raisins 

Bread 

Lamb 

Cheese 

Rice 

Coffee 

Flour 

Rolled oats 
Beans, navy 
Tomatoes, canned 
Peas, canned 
Corn, canned 
Vegetable, lard substitute 
Prunes 

Salmon, canned red 
Pork chops 
Onions 

Bacon, sliced 
Macaroni 

Beans, baked 


nn numb 
i) SAN 


COCO MT OVE 
CODON WE 
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ea 9 
Chuck roast 5 
Hens 7 
Plate beef 8 
Sirloin steak vi 
Milk, fresh vf 
Rib roast 6 
Potatoes ib. 
Eggs, strictly fresh 73 
Corn meal 19 
Round steak 11 
Bananas 38 
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_— 
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these differences vary in magnitude from time to time. A com- 
prehensive collection of measures similar to those given above, 
based upon quotations for a number of commodities and from a 
number of cities, would provide material for generalizations con- 
cerning regional variations in commodity prices. Although a few 
quite tentative principles have been suggested in the preceding 
pages, the data are too limited to justify any general conclusions. 


2. RecronaL Dirrerencres in Retart PrRIcEs 


a. Foods. Measures of regional variation in the prices of 
certain articles of food, at retail, appear in Table 60.1. For the year 
1924 these range in value from 2.8, for wheat cereal, to 38.3, for 
bananas. The prices of wheat cereal were standardized, and 
marked by only minor differences from city to city, while there were 
extreme regional diversities in banana prices. For certain articles 
prices prevailing in different cities in the year 1913 were available, 
and these were used in the computation of measures of regional varia- 
bility for that year. Although the number of cities from which the 
quotations are drawn was not the same for 1913 as for 1924, some 
interest attaches to a comparison of the measures for the two years. 
Detailed comment is unnecessary. 

b. Coal, Gas and Electricity. Retail prices of certain non-foods 
are gathered by the United States Bureau of Labor Statistics in a 
number of cities. Measures of regional differences in the prices of 
articles used for fuel and lighting, computed as in the preceding ex- 
amples, appear in the following table.? 

1These prices have been secured from the bulletins of the United States Department 
of Labor on retail prices. For a few commodities the number of cities represented is 
slightly less than the number indicated in the column headings in Table 60. The 
measures in column (3) are based upon prices in 49 cities for oleomargarine, 50 cities for 


sliced ham, 50 cities for cabbages and 45 cities for sirloin steak. The measures in 
column (2) are based upon prices in 38 cities for sliced ham and 34 cities for plate beef 
and sirloin steak. 

For certain commodities there may be some doubt as to the full comparability of 
the prices quoted for different cities. The difficulty of securing comparable quotations 
is greatest for certain of the cuts of beef, but most of the other commodities for which 
prices are given are standardized. Effort is made by the Bureau of Labor Statistics to 
secure comparable quotations. 

The prices used in preparing Tables 61 and 62 are taken from the Monthly Labor 
Review, a publication of the U. S. Bureau of Labor Statistics. 
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TABLE 61 


Measures or RucionaL DirreRENCES IN THE Pricus oF CoA, Gas 
AND Exectricity, at Reva} 


(1) (2) 3) @ G6) ©} @® (8) O20) 
1913 1924 
Commodity Unit || No. { Mean [{ Regional No.| Mean | Regional 
of | price | difference of | price | difference 
cities} (av. for | (mean de- || cities| (av. for) (mean de- 
Ue S:) viation) U.S.) | viation) 
Abso-|Rela— Abso-|Rela— 
lute | tive lute | tive 
Anthracite coal short 
ton 23 | $7.86 |$ .77| 9.8]| 28 |$16.04 |$1.08) 6.7 
Electricity 100 
KW hrs|| S01 |) x34 | tess a2 od S82 05n | test) Bisa 
Gas (mfd.) M ft. 43 95 SLU LL 76 ||" A2 9 1227 24 a oo 
Bituminous coal short 
ton 28 | <6.07 | 1.70) 28.01) “38 || 10:09 oes 2G 


1The prices of bituminous coal and anthracite coal are those prevailing in the various cities on January 
15th of the years 1913 and 1924. The 1913 prices of gas are those prevailing on April 15th; the 1924 
prices, those on March 15th. The prices of electricity are those prevailing in December of the years named. 
The prices of electricity, as quoted for different cities, are not perfectly comparable, since the tariffs often 
differ in other respects than in price. The rates employed in this study are those charged for the first units 
consumed, not for excess amounts. For convenience in presentation the rates per kilowatt hour have 
been multiplied by 100, although the initial consumption to which given rates apply is less than 100 kilo- 
watt hoursin many cities. Prices are taken from the Monthly Labor Review. 

With the single exception of the figures relating to electricity, 
all the measures of regional difference increased in absolute value 
between 1913 and 1924. The mean deviation of electricity prices 
in 51 cities declined from $1.33 in 1913 to $1.12 in 1924. This ac- 
companied a decline in the average price of electricity. The relative 
measures of regional difference declined for the two coal series and 
for electricity, but in the case of gas there was a material increase. 
For gas the factors responsible for differences in price, from city to 
city, were more important in 1924 than they were in 1913. They 
were less important (i. e. there was a closer approach to a uniform 
price) for electricity and, on a relative basis, less important for 
bituminous and anthracite coal. 

When these four commodities are ranked on the basis of the 
1924 measures of regional difference anthracite coal is found at the 
top of the list (i. e. its price is more uniform, from city to city, than 
the prices of the other commodities), with electricity, gas and bi- 
tuminous coal standing in the order named. The differences in the 
number of cities from which quotations have been secured should 
be noted. The relatively small regional differences in the price of 
Pennsylvania anthracite coal are probably due in part, at least, to 
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the fact that the quotations are drawn from a smaller geographical 
area than are the quotations for the other commodities. 

ce. Dry Goods. Retail prices of seven dry goods have been uti- 
lized in preparing the following table.! 


TABLE 62 
Measures oF ReGionaL DIFFERENCES IN Rerait Prices or Dry Goons 
(1) (2) (3) (4) (S) (6) (7) 
: May, 1915 Sept., 1923 
Commodity Mean Regional _|/Mean price Regional 
price per difference per yd. difference 
yd. (mean deviation) (mean deviation) 
Abso- | Rela- Abso- ] Rela- 
lute tive lute tive 
Sheeting, bleached $.312 | $.0175 | 5.6 $ .729 | $.0304 | 4.2 
Muslin, bleached OZ .0067 | 6.3 245 .0108 | 4.4 
Sheets, bleached .822 .0562 | 6.8 1.803 20832) 426 
Percale . 130 .0086 | 6.6 213 AOU | SW 
Outing flannel, 27-28 inch .114 .0052 | 4.6 252 .0142 | 5.6 
Gingham, apron, 27-28 inch .081 .0038 | 4.7 . 198 ONS: |) Be 
Gingham, dress, 27 inch .120 .0042 | 3.5 .259 .0156 | 6.0 


Most of the measures of regional price differences for dry 
goods are lower than those for foods, and all the dry goods measures 
at the later date are lower than those forfuels. The rise in dry goods 
prices between 1915 and 1923 has brought, in all cases, an increase 
in theabsolute differences between prices prevailing in different cities. 
The relative variability has increased for three of the articles quoted 
and declined for four. According to the 1923 figures, bleached sheet- 
ing was more nearly uniform in price than the other articles, while 
gingham dress goods showed the widest differences. 


3. REGIONAL DIFFERENCES IN FARM PRICES? 


More complete data have been utilized in computing measures 
of regional variability for seven farm products, for which December 
1st farm prices were available by years for the period since 1890. 
In studying these results two different questions arise. One con- 
cerns possible changes in the degree of regional difference in the 
prices of a specific commodity with the passage of time, the other 

"The number of cities represented is 42 in May, 1915, and 51 in September, 1923, 
except for gingham dress goods, for which quotations for 50 cities were given in 1923. 
?An important study in this field, dealing, however, with but one commodity, is 


contained in a report of the United States Department of Agriculture, ‘‘Geography of 
Wheat Prices,” by L. B. Zapoleon (U. S. D. A. Bulletin No. 594). 
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involves a comparison of commodities in respect to regional price 
differences. The table immediately below throws some light on the 
first of these matters. In preparing this table annual measures of 
regional variability have been averaged, by periods, to facilitate 
the following of their secular movements. These measures are 
shown graphically in Figure 12. 


TABLE 63 


Measures oF REGIONAL DIFFERENCES IN FARM PRICES OF SEVEN AGRICULTURAL 
PRopvucts P 
(Based upon December farm prices) 


(1) (2) 3) (4) (3). (6) (7) (8) (9) (10) 
Commodity |Unit a we of Mean deviation, in cents 
states 
1890— |1898— |1906— |1914— |1922- 1890- 1890-1925 
1897 | 1905 | 1913 | 1921 | 1925 1925 excluding 
inclusive |1914—1921 
Barley bu. 28 9.0 9.4 pO mea ol Seert Wt 3 lee 94 10.8 9.8 
Corn bu.| 45 LOZOe I 1 Oa Tet seen ete: 12.8 Ti#5 
Oats bu. | 45 ie. tae S24 OR e Les 8.8 8.2 
Rye bbws jaeo2 132 [S139 AIS 20" | a2 3 Goes 17.4 15.6 
Wheat bu. 42 1005910267910. One Ser et oas 11.9 10.8 
Potatoes bu. | 46 13.5 | 15.2) |) L544 a) 24.8 8.2 18.4 16.6 
Cotton* lb. 13 a2 ah 1.4 9 .8 aby: 


*Cotton prices by states were available only for the years 1890-1899, 1908-1925. 


During the 24 years preceding 1914 the measures of regional 
differences in the prices of five of the above products, expressed in 
cents per bushel, increased slightly. These were barley, corn, oats, 
rye and potatoes. A greater increase was recorded in the measure 
for cotton. The data for the years 1900-1907 are acking for cotton, 
however, so that it is impossible to follow the series over the entire 
period. For wheat alone did the regional differences decline. 

The war period brought sharp increases in the absolute mea- 
sures of regional difference, and these wider spreads between states 
were in most cases maintained in the last period covered (1922- 
1925). The annual figures (not given above) show for all seven of 
the commodities some decline.in recent years from the highest values 
registered between 1917 and 1920, but in all cases except cotton the 
most recent figures are above the pre-war averages. These annual 
figures show wheat to be next to cotton in the degree to which pre- 
war conditions have been approached. This fact of a higher general 
spread between farm prices in the various states is a matter of con- 
siderable interest. It does not seem justifiable to explain it entirely 
as a result of higher prices, since there was no equal and concurrent 


REGIONAL DIFFERENCES IN PRICES 177 


rise in these two quantities in the pre-war years. During the period 
from 1890 to 1913 the relative increase in the prices of the several 
commodities greatly exceeded the increase in regional spread, except 
in the case of cotton. Comparing the post-war years (1922-1925) 
with the last pre-war period (1906-1913), the percentage increase 
in spread materially exceeded the increase in price for four com- 
modities (barley, oats, rye and potatoes), fell below the price in- 
crease for one (cotton) and was approximately equal to the price 
increase for two (corn and wheat). 


FIGURE 12 


ABSOLUTE MEASURES OF REGIONAL DIFFERENCES IN THE Farm PRICES 
or Srx AGRICULTURAL Propucts. 
Averages, by Periods. 
(The measures plotted are the mean deviations of farm prices in cents per bushel in 


the several states. The number of states represented in each case is given in 
Table 63.) 


1890-1897 1898-1905 1906-1913 1914-1921 1922-1925 
FIGURE 13 
Farm Prices or Stx AGRICULTURAL PRODUCTS. 
Average Price per Bushel, by Periods. 
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FIGURE 14 
Revative MEAsuRES OF REGIONAL DIFFERENCES IN THE FARM PRICES 
oF SEVEN AGRICULTURAL PRODUCTS. 
Averages, by Periods. 
(Mean deviation as percentage of mean price) 


Regional difference 
Percent 
30 


1890-1897 1898-1905 1906-1913 1914-1921 1922-1925 


This price rise is shown, for the separate commodities, in Table 
64 and in Figure 13. Farm prices, averaged for the periods em- 
ployed in the preceding table, are here shown. The stability of 
regional spread prior to 1913 is particularly worthy of note when 
considered in connection with these figures. Cotton (not shown in 
Figure 13) stands as the one notable exception which had a greater 
relative increase in spread than in price during the 24 years pre- 
ceding the war. : 


TABLE 64 


DrcremMBer Farm Prices or SEVEN AGRICULTURAL PRODUCTS 


aR (2) (3) (4) (5S) (6) (7) (8) (9) 
Commodity Unit Average December farm prices, in cents 

1890— |1898— |1906— |1914— |1922— | 1890-1925 | 1890-1925 

1897 | 1905 | 1913 | 1921 | 1925 | inclusive | excluding 

1914-1921 
Barley bus” || 43,0547 \ S84 OnominS ORG 56.4 49.9 
Corn bu. |.35.7 140.4 | 54,8 1:99.07) faut Gye 48.3 
Oats bu. PRON SORA || Semel GD || Cl % 38.0 Son 
ye bu! 195352) S4s0n 7On sede aie Our, 74.6 62.3 
Wheat bu. | 67.2 | 67.6 | 84.6 |150.9 |116.2 95.2 79.3 
Potatoes bu. 50.1 |/*S220n"616n 110s gemOon® 71.6 60.6 
Cotton lb. 7 il Rien tle, MORES Il ee AG) SRO) 11.0 


When the measures of regional variability are expressed as 
percentages of their respective mean values it is possible to compare 
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the different commodities and to follow more accurately the changes 
in relative variability. These figures appear in the following table. 
Changes by periods are shown graphically in Figure 14. 


TABLE 65 


Revative Measures or ReGionat DirreRENCES IN FARM PRICES OF 
SEVEN AGRICULTURAL PropuUcTS 


(Based upon December farm prices) 


eae 

cies. (2) (3) (4) (S) (6) (7) (8) (9) 
Commodity os i ei Mean deviation as percentage of mean 

1890— |1898— |1906— |1914— |1922— | 1890-1925 |1890-1925 

1897 | 1905 | 1913 | 1921 | 1925 | ‘nclusive | excluding 

1914-1921 
Barley 28 UGE || LTE {| SBA) G7 |) ae 17.6 Wins 
Corn 45 DIES aeCOLO sel ade tethese |) baee 19.3 19.8 
Oats 45 DORS MeO lia teta 17.45 | 2027 18.8 1952 
Rye 32 DE) os) |t GAlstsy | MEMS I ail Sy | head | 20.6 PAS) 
Wheat 42 1a el Ons let Oe Salle? 1224 12.9 
Potatoes 46 WELT | BESO \) Bibeak | ADAG | PP DS5e, 24.0 
Cotton 13 Boe a5) Hod 4.0 27An9 *74-0 


: *Cotton figures were available from 1890 to 1899 and from 1908 to 1925. The average for 1906-1913 
is based on 6 years, and the averages for 1890-1925, including and excluding 1914-1921, are based on the 
28 and 20 years, respectively, for which figures were available. 

Of the seven articles listed cotton shows by far the smallest 
relative regional variation while potatoes, with a measure approxi- 
mately six times that of cotton, has the highest. Some of the 
reasons for this are clear. The cotton states constitute a fairly 
homogeneous territory, and the price of cotton is set in a national, 
if not in a world market. Differences in price attributable to trans- 
portation charges are relatively low. In all these respects potatoes 
stand at the other extreme from cotton, and the wide difference in 
regional variability is a natural consequence. 

The grains fall between cotton and potatoes in the matter of 
regional variability, with wheat at one extreme (the lowest) and 
rye at the other, not far below potatoes. 

The pre-war trends of the percentage measures of regional 
difference were downward (except for cotton), a fact which follows 
naturally from the upward course of prices and the approximate sta- 
bility of the inter-state spread, expressed in cents. During the last 
period covered (1922-1925) lower prices brought increases in the 
relative spread. Potatoes and rye were carried above the highest 
pre-war figure, oats and barley approximately up to the highest 
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pre-war average, while wheat, corn and cotton remained relatively 
low. 


§ Regional Differences in Discount Rates 


The records of regional differences in commodity prices may be 
supplemented, for purposes of comparison, by some figures relating to 
corresponding differences in discount rates. In view of the mobility of 
capital and the wide extent of the market for capital and credit it might 
be expected that the regional differences in discount rates would be 
relatively small. This assumption may be tested by means of the data 
on discount rates in a number of important cities which are compiled by 
the Federal Reserve Board and published monthly in the Federal Reserve 
Bulletin. They relate to customers’ prime commercial loans. The ori- 
ginal rates, as quoted for individual cities, are not averages, but are the 
rates at which the bulk of the loans of this class are made by reporting 
banks. Where the reported rates are given in terms of the range from 
low to high, an average of these limits has been taken. The Federal 
Reserve Board’s reports show that some changes have been made from 
time to time in the method of reporting rates, but it does not appear that 
these have seriously affected the comparability of the rates for different 
periods. The comparison of cities, however, in respect to discount rates 
must be made with some reservations, because of the difficulty of se- 
curing fully comparable returns. Significance should not be attached, 
therefore, to minor differences between the averages for different cities. 
The larger differences represent true regional variations of considerable 
economic importance. 

In the following table are given the average discount rates, by months 
from July, 1918, to August, 1927, and measures of regional differences in 
discount rates. The basic measure of regional difference is the mean 
deviation, deviations being measured from the arithmetic average of the 
rates prevailing in the several cities at each date. In the table this is 
shown in absolute form and as a percentage of the average rate. 


TABLE 66 


AVERAGE Discount RATES oN Customers’ LOANS IN AMERICAN CITIES, WITH MEASURES OF REGIONAL 
DIFFERENCES, 1918-1927 


(The number of cities represented has varied from 32 to 35 since 1920. In 1918 and 1919 th 
SV 2 t ' e number 
ranged from 26 to 32. For the names of cities and the original quotations see the Federal Reserve Bulletin.) 


AY) (2) (3) 
ate Average rate Regional difference 
(mean deviation) 
Absolute Relative 
AG oe aes Gee ee eS 221 
1918 J 
uly 6.0. 39 
Aug. 6.20 145 73 
Sept. 6.23 152 8.3 
Oct. 6.20 ‘47 Thess 
Nov. 6.23 147 7.5 
Dec. 6.14 “50 8.1 
DO SS SSS eee 


1920 


1921 


1922 


1923 


1924 
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(2) (3) (4) 
Average rate Regional difference 
(mean deviation) 
Absolute Relative 
6.14 .54 8.8 
6.14 .54 8.8 
6.06 54 8.9 
6.04 56 9.3 
6.10 .56 9.2 
6.01 54 8.9 
6.02 54 8.9 
6.05 50 8.3 
6.06 moo 8.6 
6.02 49 8.1 
6.08 49 8.0 
6.06 46 7.6 
6.14 .49 8.0 
6.36 .43 6.8 
6.45 39 6.0 
6.55 .39 et) 
6.69 .43 6.4 
6.81 41 60 
6.86 ROHL 5.4 
6.89 37 5.4 
6.89 42 6.1 
6.88 44 6.4 
6.91 39 5.6 
6.94 -40 5.8 
6.97 -42 6.0 
6.99 .45 6.4 
6.96 .40 5.8 
7.02 43 6.2 
6.96 .40 5.8 
6.94 .39 5.6 
6.97 .39 5.6 
6.89 41 6.0 
6.87 -42 6.1 
6.86 ~42 G32 
6.84 .43 O25 
6.71 pol (0a 
6.64 .54 8.2 
6.54 -61 9.4 
6.43 .54 8.4 
6.38 .59 9.2 
6.27 .63 10.1 
6.25 . 62 9.9 
6.12 -61 10.0 
6.08 66 10.8 
6.10 rhe bi Ute} 
6.01 58 9.6 
5.97 .59 9.9 
6.11 .64 10.5 
6.05 -60 9.9 
5.99 .64 10.6 
6.06 Ay) 9.0 
6.04 -56 9.3 
6.13 2O) 9.0 
6.10 54 8.9 
6.10 .59 9.6 
6.12 .58 9.5 
6.20 59 9.5 
6.16 .63 10.2 
6.15 .54 8.9 
6.12 56 9.1 
6.21 .56 9.0 
5.97 .46 7.8 
5.96 .46 fled 
5.93 .48 8.2 
5.89 49 8.4 
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TABLE 66 (Conc.) 


1 (2) Gy. = (4) 
Dee Average rate A Regional difference 
(mean deviation) : 
Absolute Relative 
1924 (cont.) 

‘ June Cea? oe 9.0 
July 5.68 .59 10.4 
Aug. 5.54 -58 10.5 
Sept i OL - 66 11.8 
Oct. by Sz, .60 10.9 
Nov 5.53 -58 10.5 
Dec. Sas sod 10.3 

1925 
Jan. 5.50 56 10.2 
Feb. BOS Bey! 10.4 
March 5.54 .50 9:3 
April 5.57 .54 9.7 
May 5.58 S57 10.3 
June esi! 253 9.5 
July Sore cued 10.2 
Aug. Seos so) 10.0 
Sept Su55 yl 9.2 
Oct 5.61 .54 9.7 
Nov 5.67 54 9.5 
Dec 5.64 .52 9.2 

1926 
an, 5.62 49 8.8 
Feb. 5.65 od 9.0 
March 5.61 .48 8.5 
April 5.63 47 8.4 
May 5.62 .48 8.6 
June BARS) 258) 5 
July 5.54 51 9.3 
Aug. Sao oe 9.4 
Sept 5.62 “49 8.8 
Oct 5.66 "46 82 
Ney 5.62 45 8.0 

ec 5.65 Ss : 

1927 0 8.8 
Jan. 5.61 47 8.4 
Feb. 5.64 .48 8.6 
March 5.60 52 93 
April 5.60 53 0.5 
May S59 52 914 
June 5.57 52 9.3 
July 5.54 47 86 
Aug. 3.53 53 0.6 


The mean rates and the relative measures of regional difference are 
plotted in Figure 15. It is clear from this graph that the degree of regional 
difference in discount rates varies considerably from time to time. The 
regional discrepancies were at a minimum during the period of high 
average rates in 1920 and 1921, and reached maximum values following 
the general decline of rates in 1921-22 and in 1924. The general course 
of the index of regional differences shows three relatively short periods of 
increase and three much longer periods of decline. The first increase 
came in late 1918 and early 1919, the second in 1921-22, the third in 
1924. Hach was followed by a considerably longer period of decline. 

The general relationship between movements of the average rate 
and changes in degree of regional difference is an inverse one. With 
every sustained rise in the average rate there has been a decline in the 
degree of regional difference, and with every sustained fall in the average 
rate there has been an increase in these differences. High rates bring an 
approach to uniformity. With a low average rate there is a wide range 
between the charges in individual cities. This may be due to the fact 


226) 926) vcé6l €c6) cc6) 'c6l 


Oz6} 616) gI6l 
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that in some cities the fairly high rate which is set by custom or by 
regulation tends to prevail at all seasons. A decline in the average rate 
brings wider regional differences because the downward movement is 
generally much more marked in some cities than in others. 

An alternative or parallel explanation of the changes in the index of 
regional differences in discount rates is offered by Mr. George Soule. 
Mr. Soule suggests that discount rates may be more uniform throughout 
the country when the member banks have to depend more largely on 
the reserve banks for their sources of credit. Conversely, departures 
from uniformity would be most pronounced when member banks are 
least dependent on the reserve banks in this respect. A month-by- 
month comparison of the index of regional differences in discount rates 
and discounts for member banks by the federal reserve banks between 
1918 and 1927 shows an inverse relationship, which accords with Mr. 
Soule’s explanation. 

Some interest attaches to a comparison of the average of these rates 
with the market rate on 60-90 day paper in New York. (This latter 
figure, it should be noted, is the market rate as quoted in financial papers. 
It is not the “customers’ rate”, upon which the general averages are 
based.) ‘This series is plotted on the same chart. As might be expected, 
the average rate for the country at large fluctuates over a much narrower 
range than does the New York rate, and moves in general on a distinctly 
higher level. Only during the period of violent disturbance between 
February, 1920, and May, 1921, was the average rate below the market 
rate in New York. 

A somewhat more realistic view of the degree of regional difference 
in discount rates is afforded by the following table, showing the average 
rate in each of 34 cities during the five year period 1922-1926. 


TABLE 67 


DiscouNT RATES ON CUSTOMERS’ LOANS 


AVERAGE RATES IN THIRTY Four AMERICAN CITIEs, 1922-1926. 


(1) (2) (3) (1) 2 3 
Rank City Average Rank ce Ae 
rate rate 
1 Boston 4.77 18 Cleveland 
2 Philadelphia 4.95 19 Louisville Sat 
3 St. Louis 4.96 20 New Orleans 5.82 
fe New York 5.01 21 Houston 5.82 
\ Chicago ' 5.02 22 Denver 6.12 
6 Minneapolis Sls 23 Birmingham 6.14 
i eonore 5.36 24 Little Rock Oat 
8 an Francisco 5.40 25 Portland, Ore. 6.26 
i Richmond 5.41 26 Seattle 6.27 
eat 5.44 27 Jacksonville 6.29 
- a oi h 5.49 28 Los Angeles 6.29 
ee sburgh 5.65 29 Salt Lake City 6.33 
: panes City 5.70 30 Nashville 6.35 
ie cae Sail Sil Spokane 6.40 
2 Cictecaki ee 3 Poe City 6.67 
17 Buffalo 5.76 34 Helenat Ds 
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_ The large cities of the northeast have the lowest rates, in general, 
while the higher rates are found in cities of the west and south. Although 
there is no sharp geographical division, the following grouping reveals 
certain broad differences between regions: 

Average rate on 
customers’ loans, 


GROUP 1922-1926 
Cities of the Middle Atlantic and Northeast 
(Boston, Philadelphia, New York, Buffalo) 5.12 


Cities of the Upper Mississippi 

(St. Louis, Chicago, Minneapolis, Detroit, Pittsburgh, 

Cincinnati, Cleveland) 5.40 
Cities of the South 

(Baltimore, Richmond, Atlanta, New Orleans, Louis- 

ville, Birmingham, Jacksonville, Nashville) 5.86 
Cities of the Pacific Coast 

(San Francisco, Portland, Seattle, Los Angeles, 


Spokane) 6.12 
Cities of the Western Plains and Rocky Mountains 

(Kansas City, Omaha, Denver, Salt Lake City, Helena) 6.32 
Cities of the Southwest 

(Dallas, Houston, Little Rock, Oklahoma City, El Paso) 6.35 


The differences between cities and between the various groups of 
cities distinguished above represent variations in the degree of com- 
mercial development and business stability, differences in the amount of 
available credit and differences in the intensity of the demand for cap- 
ital and credit, as wellas variations in local business conditions and bank- 
ing habits. 

It is impossible, with the data available, to make an accurate com- 
parison of discount rates and the prices of specific commodities in respect 
to regional variation. The markets from which the original quotations 
were drawn were not the same, nor were the periods of time covered 
identical. A rough comparison is of some interest, but the conclusions to 
be drawn are merely suggestive, and not final. 

Certain measures of regional variation, all in relative form, are 
brought together in the table on the next page. 

Discount rates appear to be more uniform in price than most of the 
farm price and wholesale price series. There is one exception in the 
former group, for the farm price of cotton is marked by much smaller 
regional differences than are discount rates. Among commodities at 
wholesale the averages for Portland cement and gasoline are only slightly 
greater than that for discount rates. All the dry goods are more uniform, 
in their retail price quotations, than discount rates. : 

In addition to the articles listed above measures for 43 articles of 
food, at retail, are given in Table 60. These are based upon quotations 
from 51 cities. The measure of regional differences in discount rates ex- 
ceeds the corresponding measures for 26 of these articles, and is exceeded 
by the measures for 17 foods. 
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TABLE 68 
MEASURES OF REGIONAL DIFFERENCES IN yah i RATES AND IN SELECTED COMMODITY PRICE 
ERIES. 
(1) (2) (3) (4) 
Series Period covered by No. of markets Average measure of 
original quotations represented regional difference 
(relative) 
Discount rates 1918-1927 26 to 35 8.5 
Farm prices 
Cotton 1922-1925 is 4.0 
Wheat 1922-1925 42 11.2 
Corn 1922-1925 45 17.2 
Barley 1922-1925 28 18.7 
Oats 1922-1925 45 20.7 
Rye 1922-1925 32 23.4 
Potatoes 1922-1925 46 VAT heey 3 
Building materials 
Portland cement 1922-1925 24 9.9 
Wire nails 1922-1925 16 13.8 
Lime 1922-1925 22 13.8 
Brick 1922-1925 24 14.0 
Pine boards 1922-1925 16 18.1 
Sand 1922-1925 21 7p a | 
Gasoline 1920-1927 50 os 
Dry goods at retail 
Sheeting, bleached 1923 51 4.2 
Muslin, bleached 1923 : 51 4.4 
Percale 1923 51 Sas 
Flannel, outing 1923 51 5.6 
Gingham, apron 1923 51 5.7 
Fuels, at retail 
Anthracite coal 1924 28 Ga7 
Electricity 1924 S1 13.9 
Gas, manufactured 1924 42 18.9 
Bituminous coal 1924 38 21.6 


The degree of regional diversity in discount rates is somewhat 
greater than might have been expected. In spite of the traditionally 
wide market for credit, regional differences in discount rates appear to be 
greater than those found among many commodities in retail markets, 
and are not materially lower than the differences prevailing in the prices 
of certain staple commodities in wholesale markets. 


II Regional Differences in Price Behavior 


An example of obvious regional differences in price behavior is 
afforded by index numbers of wholesale prices in different countries. 
That American and German prices followed somewhat different 
courses between 1915 and 1925 needs no demonstration. Our 
present concern, however, is not with international differences in 
the movements of wholesale price index numbers. The objects of 
immediate interest are the less obvious differences between the be- 
havior of the prices of individual commodities and commodity 
groups in different markets and in different geographical areas. 
The aspects of price behavior which should be studied in making 
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this regional comparison include all those which have been dis- 
cussed in the preceding chapter. Only a few illustrative examples 
may be given in each case. 


1. REGIONAL DIFFERENCES IN DEGREE oF PRICE CHANGE 
BETWEEN GIVEN DatTEs 


Material differences in the degree of change in the prices of a 
given commodity from year to year, in different markets, are re- 
vealed by the data plotted in Figure 16. Here are shown link rela- 
tives computed from December 1st farm prices of corn in ten states, 
during the period 1889-1926. The scatter of the relatives for the 
separate states, from year to year, indicates the diversities in the 
movements of corn prices. (Since, for the purpose in hand, interest 
attaches only to the differences between the degree of change in 
different states, no attempt is made in this chart to distinguish the 
relatives for individual states.) To accept as representative of 
changes in the farm price of corn the figures relating to any one 
state, or even the average for the entire country, is to ignore the 
striking differences which are shown by the separate state figures. 


FIGURE 16 


Link RELATIVES OF THE AVERAGE Farm PRIcES OF CoRN IN 
TEN IMPORTANT PRODUCING STATES, 1889-1926. 
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More striking evidence of the differences which may develop 
between different parts of the country in the matter of price changes 
is found in the cost of living figures compiled by the Bureau of 
Labor Statistics. Index numbers showing changes in the cost of 
living and changes in the cost of items falling in certain sub-groups 
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have been constructed for 19 cities. The following diagram shows 
the city in which the smallest change was recorded for each of these 
groups and for the general index between December, 1914, and 
June, 1927, and the city in which the greatest change took place. 
The data upon which the chart is based appear in Table 69. 


FIGURE 17 


DiaGRAM SHOWING REGIONAL DIFFERENCES IN THE DEGREE OF CHANGE 
IN Cost or LIvING IN THE UNITED STATES BETWEEN 1914 anp 1927. 


The bars indicate the minimum and maximum changes in the cost of living, and in 
the cost of certain important groups of items in the cost of living, between De- 
cember, 1914, and June, 1927, as recorded for 19 American Cities. (Costs in 
December, 1914=100) 
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The differences between cities are doubtless somewhat greater 
than would be found if corresponding wholesale price index numbers 
were available. They indicate, however, that any study of the price 
structure must take account of regional variations in price behavior. 
This is particularly true of a country having the diversity of eco- 
nomic and social conditions found in the United States. 
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TABLE 69 
Reqionat DirFeRENCES IN THE DEGREE OF CHANGE IN Cost or LIVING IN THE 
Unirep States BETWEEN 1914 anv 1927. 

: City in which Index City in which Index 

Price group smallest change | June 1927] greatest change | June 1927 

was recorded (Dec.1914 was recorded (Dec. 1914 
=100) =100) 
Food _ Savannah, Ga. 135.4 |Chicago, III. 168 .? 
Clothing Mobile, Ala. 147.6 |New York, N. Y. 192.9 
Housing ; Portland, Me. 123.6 |Chicago, Ill. 193.9 
Fuel and light Houston, Tex. 132.8 /|Cleveland, O. 263.9 
House furnishing goods Detroit, Mich. 186.8  |Seattle, Wash. 236.8 
Miscellaneous Washington, D. C. 173.6 |Detroit, Mich. 22am 
All items Portland, Ore. 153.7 |Detroit, Mich. 182.7 


2. REGIONAL DIFFERENCES IN THE VARIABILITY OF PRICES 


a. Year-to-Year Variability. In a preceding section measures 
of price variability for a number of commodities were presented. 
In considering such a figure for a given commodity one tends to 
think of this variability as an attribute of the commodity. But it 
is also an attribute of the market, or of the region, from which the 
quotations are drawn. Price habits and other price determining 
factors may differ from place to place. Quite different measures 
might be secured, for the same commodity, by employing prices 
drawn from different markets. The figures in column (2) of the 
following table indicate the degree of difference in year-to-year 
variability found in the farm prices of corn, in 10 states. 


TABLE 70 

ReeionaL DirreRENCES IN YEAR-TO-YEAR VARIABILITY OF FARM PRICES OF 
Corn, 1889-1913! 

(The measures of variability are based upon December 1st farm prices. ) 


(1) (2) (3) 


State Measure of year-to-year] Percentage of 
variability total U. S. corn 
(mean deviation as per- crop, 1906 
centage of mean) 
Tennessee 15d 2.9 
Minnesota 19.4 il 
hio 19.6 4.8 
Kentucky 20.2 3.6 
Illinois 20.7 11.8 
Indiana DVS 6.3 
Texas Ded ES 
Missouri 24.6 7.8 
Towa 29.6 Wo 
Nebraska 33.6 8.5 
United States 20.8 100.0 


14 similar set of measures relating to oats appears in the footnote on pp. 54-55. 


The measure given above for the United States is slightly greater than that given on an earlier page. 


The earlier figure was based 


upon data for the period 1890-1913, 
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The measures of variability run from 15.1 for Tennessee to 
33.6 for Nebraska, a very considerable range of variation. . There is 
some positive correlation between the year-to-year variability of 
corn prices in given states and the percentage of the total corn crop 
produced in those states, as listed in column (3). (The percentages 
are based upon the crop in 1906, a year near the middle of the period 
covered by the measures of price variability.) The correlation 
coefficient has a value of +.75. A similar coefficient for oats has a 
value of +.76. Each of these coefficients is based, it should be 
noted, on only 10 observations. 

We may next inquire whether there are differences in price 
behavior, similar to the above, in wholesale markets in different 
countries. The figures in Table 71 relate to the behavior of a 
number of commodities, in four countries. Certain of these are 
compared graphically in the accompanying diagram. 


FIGURE 18 


INTERNATIONAL DIFFERENCES IN THE VARIABILITY OF WHOLESALE 
Pricrs, 1890-1913. 


Comparison of Four Commodities in Four Countries in respect to 
Year-to-Year Variability. 
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TABLE 71 


Comparison or MEasures or Yrar-To-YEAR VARIABILITY OF THE PRICES 
OF SIXTEEN ComMopiTIEs IN Four CountrIEs, 1890-1913} 


(Calendar year measures) 


a Qa (2) (3) (4) (S) 
ommodity Measures of year-to-year variability 
United States/Great Britain] Germany France 
Wheat Wah Sa 9.7 8.4 7.0 
Rye 14.4 2).B ' 
Potatoes 34.5 12.0 7394-5 16.3 
Sugar, raw 9.4 8.5 1252 
Sugar, refined 78 ed 10.8 
Cotton, raw 14.2 14.9 14.4 | 12.8 
Cotton yarn 9.9 12253 12.8 
Pig iron 1555) 9.3 9.0 
Copper 1353 OFS 19 
Coal, bituminous Unt! 10.0 5.0 5.8 
Petroleum 19.4 OFA 14.2 
Wool 8.8 5.6 
Silk 10.4 4.7 
Rubber 15.9 10.6 
Hides 12.9 4.1 
Coffee 17.3 9.2 8.8 


= 


: 1The sources of the quotations used in computing the above measures, and the character of the quo- 
tations, are described below: 


United States: 


Great Britain: 


Germany: 


France: 


Average annual prices as compiled and published by the Bureau of Labor Statistics. 
For detailed descriptions see Table I, in the Appendix. For commodities represented 
by duplicate quotations, the following series were used: 

Cotton yarns, carded, cones, 10/1 

Pig iron, basic 

Coal, bituminous, Pocahontas 

Wool, fine clothing 

Silk, raw, Kansai No. 1 


Wheat, good average quality red wheat, Liverpool (From Yearbook, U. S. Dept. of 
Agriculture. Compiled from Broomhall’s Vearbook and Corn Trade News.) 

Cotton, middling upland. Annual average prices computed from closing prices on 
first or near the first of each month, as quoted in Commercial and Financial Chronicle. 
Cotton yarns, 32’s, cop twist. Annual average prices computed from average low 
price for first week in each month, as quoted in Commercial and Financial Chronicle. 
The remaining British measures were computed from price relatives as given, without 
detailed description, in the Abstract of Labor Statistics, Great Britain. Wool prices 
relate to imported wool, while the copper quoted ‘includes ore and regulars.’ 


The German prices, with the exception of those for coal, are taken from Monatshefte 
zur Statistik des Deutschen Reichs. The quotations on coal are from Vierteljahrshefte 
zur Statistik des Deutschen Reichs. 


The French prices, with the exception of those for wheat and coal, relate to import 
values, as determined by customs officials. Quotations are from Annuaire Statistique 
de la France. Wheat prices are from the Statistique Agricole Annuelle, and coal prices 
are from the Statistique de l'Industrie Minérale. 


In comparing the figures in Table 71 we cannot be sure that we 
are dealing with precisely identical commodities, nor that the quo- 
tations are fully comparable in all respects. There is no reason for 
doubting, however, that the differences in variability revealed by 
this table represent, primarily, regional differences in price behavior. 
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A more refined comparison would doubtless give somewhat different 
results, in detail, but the general picture would be much the same. 

Judging from the group of commodities here listed, American 
prices seem to be more variable, on the whole, than prices abroad. 
Direct comparison between the United States and Great Britain is 
possible in 14 cases. For only 3 commodities (raw cotton, cotton 
yarn and coal) are the American prices less variable, from year to 
year, than the British. Comparison of American with German 
figures is possible in 10 cases. In only 3 of these cases (with respect 
to raw sugar, raw cotton and cotton yarn) are the American prices 
less variable. Seven American and French price series may be 
compared. For only one commodity (refined sugar) are the Ameri- 
can prices less variable. 

An attempt to explain these differences would carry us beyond 
the limits of the present discussion. It may be that the rapid rate 
of industrial development in the United States has had, as an ac- 
companiment, more variable prices than are found under more 
stable economic conditions. Comprehensive international compari- 
sons of this sort might be expected to yield valuable information 
concerning international differences in economic processes. 

b. Monthly Variability. Measures of monthly price varia- 
bility may be utilized in a similar comparison of markets in dif- 
ferent geographical areas. Data for an adequate survey of this 
type are not at present available. A single example relating to 
domestic differences and several relating to international differences 
will serve to illustrate the procedure. 

Quotations relating to tank wagon prices of gasoline on a date 
near the first of each month in 14 different cities, during the years 
1919 to 1925, inclusive, were compiled!, and measures of monthly 
variability similar to those presented in an earlier section were 
computed for these years. The mean price and the average value 
of the measures of monthly variability for each city during this 
period are given in Table 72. 

The mean price varies from 18.5 cents per gal’on, in Los 
Angeles, to 23.5 cents, in Boston, while the measure of monthly 
variability ranges from 6.9 per cent in Birmingham, to 11.1 per 
cent in Omaha. There appears to be a slight inverse relation be- 
tween the mean price and the measure of variability, the variability 
tending to be less with a high price than with a low. The relation- 


‘The prices were taken from the National Petroleum News. They are wholesale 
tank wagon prices, excluding local taxes. 
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TABLE 72 


Recionau Dirrerences In MonTHLY VARIABILITY OF TANK WAGON 
GASOLINE Prices, AT WHOLESALE 


1919-1925 
(1) ( 
City Mean monthly price Mean deviation as per- 
(in cents) centage of mean 
Average of annual values 
Birmingham 21.5 6.9 
New York 232 (heal 
Seattle 19.8 (aul 
San Francisco 18.9 lee, 
Pittsburgh 22.4 7.4 
Boston 23/95 7.6 
Los Angeles 18.5 8.4 
Atlanta 21.8 8.9 
Oklahoma City 19.0 9.2 
Detroit 2180 9.3 
Denver 2ieS 9.5 
El Paso 19.9 9.6 
Kansas City 18.9 10.5 
Omaha 20.1 files 


ship is not pronounced, however, and the sample is too small to 
permit of generalization. For our present purpose the point of 
importance in the above table is the evidence it affords that the 
degree of variability of the price of a given commodity depends 
not only on the characteristics of that commodity, but upon the 
characteristics of the particular market from which the quotations 
are taken. 

The following table permits a comparison of markets separated 
by national boundaries. As in all international comparisons, there 
must be some doubt as to whether the series are comparable in all 
respects. Nevertheless, the chief reason for the differences in varia- 
bility noted is probably to be found in the geographical separation 
of the markets from which the quotations are drawn, and it is the 
effect of this separation which is of present interest. 


TABLE 73 


COMPARISON OF MEASURES OF MONTHLY VARIABILITY OF THE PRICES OF 
Four CoMMOoDITIES IN AMERICAN AND BRITISH MARKETS 


(Calendar year measures) 


(2) 
Commodity Measures of monthly variability 
1890-1925 (excluding 1914-1921) 
United States Great Britain 


Cotton, raw 8.1 8.0 
Cotton yarn 5.4 Se 
Pig iron 6.5 4.3 
Wheat 6.81 4.9 


1This is reduced to 5.5 if crop year figures be used. 
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The measures show only slight differences between the whole- 
sale prices of raw cotton and cotton yarn in the United States and 
Great Britain in respect to monthly variability, but pig iron and 
wheat appear to be appreciably more variable in the United States 
in their monthly price movements. This result agrees with that 
secured in the comparison of year-to-year measures. 


§ Regional Differences in the Monthly Variability of 
Discount Rates 


In an earlier section measures of regional differences in discount 
rates in the United States were discussed, and compared with similar 
measures for commodity prices. Equal interest attaches to regional dif- 
ferences in the variability of discount rates. 

Using the data previously employed, measures of monthly variability 
have been computed. As with commodity prices, variation within 
each calendar year has been measured by the mean deviation of the 
monthly values, expressed as a percentage of the annual average. 
These measures, averaged for each of 34 cities for the years 1922-1926, 
are shown below. 


TABLE 74 


MEASURES OF VARIABILITY OF DISCOUNT RATES ON CUSTOMERS’ LOANS IN THIRTY FouR 
AMERICAN CITIES, 1922-1926. 


(1) (2) @ || _w (2) (3) 
Rank City Measure of Rank City Measure of 
variability variability 
1 Nashville .99 18 Salt Lake City 2.99 
2 Helena 1.16 19 Chicago 3.28 
3 Louisville 1.79 20 Los Angeles 3530 
4 Buffalo 1.87 21 Richmond SiO: 
5 Houston 1.97 22 Kansas City 3.61 
6 Little Rock Bok 23 El Paso 3.83 
7 Seattle 3S 24 Birmingham 3.88 
8 Cincinnati 2.34 25 Omaha 3.92 
9 Portland, Ore. 2.38 26 Oklahoma City 3.97 
10 Baltimore 2.42 27 Philadelphia 4.30 
iN Detroit 2.46 28 Boston 4.31 
12 Atlanta 2rO7 29 New York 4.41 
13 Spokane 2.60 30 Minneapolis 4.54 
14 New Orleans 2.64 31 Dallas 4.54 
15 Cleveland 2.65 32 Denver 4.56 
16 San Francisco 2.93 33 St.Louis 4,93 
17 Pittsburgh 2,99 34 Jacksonville 6.11 


These figures are presented graphically in Figure 19. 


Differences between cities in respect to the stability of discount 
rates are much greater than are the differences in the average rates. 
The range from the lowest to the highest value extends from .99 to 6. in 
as compared with a range from 4.77 to 7.73 in average rates. Although 
the big eastern cities, Philadelphia, Boston and New York, stand near 
the lower end of the scale with relatively variable rates, there is no clear 
division in the matter of variability between the smaller centers and the 
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FIGURE 19 
Discount Ratrs In AMERICAN CITIEs. 


Customers’ Rates and Measures of Variability of Customers’ 
Rates in 34 Cities. Averages of Monthly Measures 
During the Period 1922-1926. 


(Cities ranked in order of magnitude of the measures of variability.) 
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larger, nor between the east, on the one hand, and the south and west on 
the other. In some centers a standard rate prevails with little change 
from month to month or from year to year, while in others rates are 
flexible and variable. In so far as may be judged from the present figures 
local conditions and customs, rather than broad geographical or economic 
factors, account for these regional differences in the variability of dis- 
count rates. 


c. Frequency of Price Change. In the general discussion of 
price variability in an earlier section a measure of the frequency of 
price change was employed. This is the ratio of the number of 
changes in price to the number of monthly quotations.t In deter- 
mining whether there are significant differences in respect to 
frequency of change in the prices of an identical commodity in 
different markets, data relating to tank wagon gasoline prices may 
be employed. The results appear in the following table. 


TABLE 75 


ReaionaL DirrerENcES IN FREQUENCY oF Montu-to-MontH CHANGE IN TANK 
Wacon Gasouine Pricrs, AT WHOLESALE, 


1919-1925 
City Measure of frequency of price change 

Los Angeles 23 
San Francisco : a23 
Seattle 223 
Detroit 40 
Omaha .40 
Kansas City 42 
New York 44 
Boston 46 
Pittsburgh 46 
Birmingham .46 

Paso AT 
Atlanta 48 
Denver FO 
Oklahoma City 0 


Since these figures relate only to a seven year period, and that a 
period marked by extreme price changes, they are not comparable - 
to the measures of frequency of change presented in an earlier 
section for a long list of commodities. The measures for the dif- 
ferent cities listed above are fully comparable, however. 

‘More accurately, it is the ratio of the number of price changes to the number of 
monthly quotations minus 1. This gives a measure which will have a value of unity if 


there is a price change every month, and a value of zero if the price is constant during 
the entire period covered. 
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There is considerable variation in the frequency of price change, 
the ratio varying from .23 for Los Angeles, San Francisco and 
Seattle, to .53 for Oklahoma City. The tank wagon price of gasoline 
changed about 1 month in 4 in the three Pacific Coast cities, and 
about 1 month in 2 in Oklahoma City. 

The ranking, it may be noted, differs considerably from that 
based upon monthly variability (Table 72). That is, the cities in 
which the monthly price variation is most extreme are not 
necessarily those in which the frequency of change is highest. 

International comparison of commodities in the matter of fre- 
quency of monthly price change reveals similar differences. The 
difficulty, previously mentioned, of securing quotations that are 
fully comparable is encountered in making such comparisons. The 
results given below must be interpreted with this difficulty in mind. 


TABLE 76 


COMPARISON OF MEASURES OF FREQUENCY OF Montu-to-Monta CHANGE IN THE 
WHOLESALE Prices or Taree Commopitims IN AMERICAN AND BRITISH MARKETS 


(1 (3) 
Commodity! Measures of frequency of price change 
1890-1925 (excluding 1914-1921) 
United States Great Britain 


Pig iron iid 94 
Cotton, spot .99 .95 
Cotton yarn 74 91 


1The descriptions of these commodities follow: 
Pig iron: United States: foundry no. 1 to 1913, basic thereafter. The monthly price is an average of 
prices on Tuesday of each week. 
Great Britain: Scotch, to 1904, Cleveland No. 3 thereafter. The monthly price used is 
that quoted in the Monthly Trade Supplement of the London Economist. 


Cotton, spot: United States: middling upland, N. Y. The monthly price is an average of closing prices 
on Tuesday of each week. 


Great Britain: middling upland, Liverpool. The monthly price used is the closing price on 
the first or near the first of each month, as given in the Commercial and Financial Chronicle. 


Cotton yarn: United States: carded cones, 10/ 1; average monthly price. 
Great Britain: 32’s, cop twist, Manchester. The monthly price used is the low for the first 
week of each month, as given in the Commercial and Financial Chronicle. 


These figures indicate that spot cotton prices are subject to 
more frequent change in the United States than in England, but 
that pig iron and cotton yarn prices in this country change less 
frequently than in England. The pig iron figures are in notable 
contrast to those in Table 73. The measures of monthly variability 
show pig iron to be distinctly more variable in price in the United 
States than in Great Britain. (The American figure is 6.5, as com- 
pared with 4.3 for Great Britain.) Yet the British price changes 
much more frequently than the American price. (The British index 
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is .94, as compared with an American index of .77, where avalue 
of 1.00 would indicate a change during every one of the months 
covered.) There is no contradiction here, however. It is probable 
that the ready response of British pig iron prices to changing market 
conditions, evidenced by the high index of frequency of change, 
results in a decrease in the magnitude of monthly price fluctuations. 

Since the American cotton and cotton yarn prices are averages 
of weekly prices, while the British monthly prices relate to specific 
dates, comparability is not perfect for these commodities. The 
averaging would hardly reduce the frequency of change, however, so 
that the lower cotton yarn figure for the United States is probably 
not attributable to this difference. 


3. REGIONAL DIFFERENCES IN CommopitTy Price TRENDS 


In the section devoted to the trends of commodity prices 
marked differences were found in the rates at which individual com- 
modities had changed in price between 1896 and 1913, though the 
general index had increased during this period at a uniform annual 
rate. The economic importance of these differences was suggested. 
A question now arises as to whether these differences are due en- 
tirely to characteristic differences between commodities, or whether 
there are significant differences between the rates at which the price 
of a single commodity changes in different regions. The behavior 
of certain farm prices in this respect may be first considered. 


TABLE 77 
ReaionaL DirrerENcEs in Commopity Price Trenps, 1896-1913 


A. Comparison of Trends of Farm Prices 
of Corn in Ten States 


B. Comparison of Trends of Farm 
Prices of Oats in Ten States 


(1) (2) (3) (4) 
State Average annual State Average annual 
rate of increase in rate of increase in 
price, 1896-1913! price, 1896-1913! 
percent percent 

Texas Onl California ih ts 
Tennessee 4.2 Texas Cae 
Kentucky 4.4 Minnesota 3.6 
Ohio 4.5 South Dakota Bed 
Minnesota 4.6 Ohio Sow 
Indiana 4.7 Indiana 3.9 
Illinois ; 4.9 Illinois 3.9 
Missouri Om) Wisconsin 4.0 
lowa Sad Towa 4.1 
Nebraska 5.9 Nebraska eG 
United States 4.8 United States eo) 


1The prices employed in deriving these values were December 1st farm prices. 
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This table reveals very considerable differences in the behavior 
of farm prices in different parts of the country. The rate of increase 
in the price of corn at the farm has varied from 3.7 per cent in 
Texas to 5.9 per cent in Nebraska. The rate for oats has varied 
from 1.8 per cent in California to 4.7 per cent in Nebraska. Reasons 
for these differences may be found in the relations between prices 
and production, in cheapening transportation costs, or in other 
factors. Improvement of transportation and lowering of freight 
charges have undoubtedly tended to equalize prices, and one effect 
of such equalization would be the varying rates of increase which 
are here shown.! While such differences constitute additional com- 
plexities in the price structure, their recognition simplifies the pro- 
cess of analyzing that structure, and enables the behavior of its 
component parts to be more readily understood. 

International differences of the same sort are shown by the 
following table. Certain of the data are plotted in Figure 20. 


TABLE 78 


COMPARISON OF PRICE TRENDS OF SIXTEEN COMMODITIES IN Four CounTRIES* 


(1) (2) (3) (4) (5) 
; Average annual rates of change in price, 
Commodity 1896-1913 
United States | Great Britain | Germany France 
percent percent percent percent 

Wheat 250 et BV 15 
Rye 4.1 2.0 

Potatoes 4.3 — 4 Bef 4.4 
Sugar, raw 2 LA 4 

Sugar, refined ail —1.2 2.9 
Cotton, raw 3.9 318 3.8 3.9 
Cotton yarn 2.6 Shai 3.1 

Pig iron 10) se — .2 

Copper 1.0 155 1.0 

Coal, bituminous iY ileal fied 1.9 
Petroleum 3.5 — .2 DM 
Wool 1.6 eS 

Silk — .1 — 1 

Rubber DS 3.7 

Hides 3.4 3.2 

Coffee Devil —2.4 -.1 


*For descriptions of the price quotations employed see the note to Table 71. 


1The presence of a tendency toward equalization is evidenced by the measures of 
regional differences in farm prices (in percentage form) given in Table 65. ‘This measure 
for corn declined from 22.8 for the period 1890-1897 to 17.1 for the period 1906-1913. 


For oats, the decline was from 20.8 to 17.1. 


200 THE BEHAVIOR OF PRICES 


FIGURE 20 
INTERNATIONAL DIFFERENCES IN ComMmopiTy Pricrt TRENDS. 


Comparison of Four Commodities in Four Countries in respect 
to Average Annual Rates of Change in Wholesale 
Prices from 1896 to 19138. 


Percent 
(0) I 2 3 4 

WHEAT SS Sl ae 

France Reed 

Great Britain aie eee 

Germany ES Se ey 

United States [ENS SR Sry rate eee ERs Se Se | 
POTATOES 

Great Britain [== 

Germany Ee ee ee eed 

United States SS aS 

France PSR 
BITUMINOUS COAL 

United States SES 

Great Britain as 

‘Germany soir ava SPAT A 2a] 

France Pema see Sa] 
COT TON, RAW 

Germany ARS a a Na cs] 


Great Britain ST 
United States RO 
Les SS SERS Gee Se PR STORMS OUTS Ah aE | 


France 


Explanation of the differences revealed by Table 78 would call 
for a detailed comparison of the several countries in respect to their 
industrial development between 1896 and 1913. No such com- 
parison can be attempted. The significant fact, for the present 
purpose, is that there are distinct differences in the price trends of 
identical commodities in different countries. Raw cotton is con- 
spicuous in that the rates of increase have been almost identical in 
all four countries. The reason for the resemblance is found, probably | 
in the fact that cotton prices are fixed in an international market. 

At the other extreme stand potatoes, for which the rate of change 
varies from —.4 per cent, in England, to 4.4 per cent, in France. 
The price of potatoes in each country is largely determined by 
domestic conditions. Wheat, though resembling cotton in respect to 
the scope of the market, has increased in price at varying rates in 
the four countries compared. The rate was lowest in France and 
greatest in the United States. One factor responsible for the 
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sharper rate of increase in American prices is probably found in the 
diminishing surplus available for export from this country, though 
tariffs and changing transportation charges have doubtless played a 
part. 

There is apparent no tendency, such as was observed in study- 
ing the variability measures, for the rates of change, considered col- 
lectively, to be greater in any one country than in the others. 


4. RecronaL DIFFERENCES IN THE CycLuIcAL MOVEMENTS OF 
ComMopitTy PrRIcEs 


There is a promising and hitherto largely unexploited field for 
research in the investigation of differences from market to market 
and region to region in the cyclical movements of commodity 
prices. That there are important differences is revealed by even a 
slight study of the field. Just as commodities differ in the timing, 
amplitude and duration of their cyclical swings, so do quotations 
relating to the same commodity but drawn from different regions. 
In the present account it is possible to do no more than indicate the 
type of results which may be expected. 

The monthly quotations of tank wagon gasoline prices drawn 
from 14 cities over the period 1919-1925 will furnish illustrative 
material.!| The period covered is brief and the commodity is not 
in all respects suitable, but the data will serve our present purpose. 

We may follow the movements of gasoline prices in these 14 
cities in the recession of 1920, the revival of late 1921 and early 1922, 
the recession of late 1922 and early 1923, and the revival of 1924. 
We thus have four turning points and the periods between for 
study. The sequence of change at each of these turning points is 
shown in the table on the next page. 

For the group of cities here included the first recession be- 
gan in Birmingham in August, 1920, three months after the date 
of the highest point attained by the general wholesale price index. 
Southern cities felt it first, then came a general down-turn on the 
Eastern seaboard and in the Middle West. Not until February, 
1921, nine months after the high of general prices, did the recession 
in gasoline prices begin on the Pacific Coast. There was a six 
months interval between the recession in Birmingham and the turn 
on the Pacific Coast. The average date of recession in the 14 
cities came 7.1 months after the reference date. 


1The prices are for tank wagon gasoline, at wholesale (less taxes), as quoted in the 
National Petroleum News. Each monthly price is that for a single date near the first of 


the month. 
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TABLE 79 


REGIONAL DIFFERENCES IN THE SEQUENCE OF RECESSION AND REVIVAL IN TANK 
Wacon GASOLINE Prices, AT WHOLESALE! 


A. Sequence of Recession, 1920-21 
(Ref. date, May, 1920) 


B. Sequence of Revival, 1921-22 
(Ref. date, January, 1922) 


City Date of high City Date of low 
preceding re- preceding re- 
recession revival 
Birmingham +3 Birmingham a 
El Paso +4 El Paso —3 
Atlanta +6 Atlanta —3 
Oklahoma City +6 Pittsburgh —3 
Denver +7 Detroit —3 
Pittsburgh +7 ixansas City —3 
Boston +8 Omaha —3 
New York +8 Oklahoma City +3 
Detroit +8 Denver +3 
Kansas City +8 Boston +3 } 
Omaha +8 New York +3 
Los Angeles +9 Los Angeles constant 
San Francisco +9 San Francisco constant 
Seattle +9 Seattle constant 
Average +7.1 Average — 8 


C. Sequence of Recession, 1922-23 
(Ref. date, April, 1923) 


D. Sequence of Revival, 1923-24 
(Ref. date, June, 1924) 


City Date of high City Date of low 
preceding preceding 
recession revival 

El Paso —9 Detroit —6 
Atlanta —9 Kansas City —6 
Pittsburgh —9 Denver —6 
Detroit —9 Atlanta —§ 
Kansas City —9 Los Angeles —5 
Omaha —9 San Francisco —5 
Oklahoma City —9 Seattle —s 
Denver —9 Boston +4 
Boston —9 New York +4 
New York —9 Oklahoma City +5 
Birmingham —8 Pittsburgh +6 
Los Angeles —8s El Paso +6 
San Francisco —8s Birmingham +7 
Seattle —8 Omaha +7 
Average —8.7 Average +.1 


Vn this table the figures measure deviations, 
the turn in price occurred before the date serving 


after that date. 


in months, from the origin. The sign (—) indicates that 
as origin. The sign (+) indicates that the turn occurred 
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The turn upward, which was generally reflected in wholesale 
price movements after the depression of 1921, appears in the prices 
of gasoline in 11 of these 14 cities. In 7 cities prices rose 3 months 
before the reference date and in 4 cities prices rose 3 months after 
this date. The average date of turn, for these 11 cities, came .8 of 
a month before the reference date. 

The recession of prices which was general in 1923 appears in 
the movement of gasoline prices from 8 to 9 months before the turn 
in the wholesale price index. The movement was practically syn- 
chronous in the 14 widely separated cities from which the present 
price quotations have been drawn. The average date of turn came 
8.7 months before the reference date, when general prices started 
downward. 

There is more diversity in the dates of revival in 1923 and 1924. 
Although the price revival was felt in all these cities, there was an 
interval of 13 months between the turn in Detroit and the turn in 
Omaha. The sequence shown in Table 79-D does not suggest any 
clear regional grouping in respect to the date of the price turn. 
The average date of turn, in these 14 cities, came .1 of a month 
after the turn in the general price index. 

Differences between the movements of prices in different re- 
gions are not imited to differences in the dates at which price turns 
are felt. Other aspects of cyclical price behavior are summarized 
in the tables which follow. Only brief comments are appended. 


TABLE 80 


Recionau DirrpREences IN CycricaL MoveMENTs or TANK Wacon GASOLINE 
Pricnus, AT WHOLESALE! 


A. Duration of Fall, 1920-22. B. Percentage of Fall, 1920-22. 


City Duration of fall City Percentage of fall 
(in months) (percentage of high 
price preceding re- 
cession) 

Detroit 9 New York 22.6 
Omaha 9 Boston 25.0 
Kansas City 9 Pittsburgh 31.4 
Pittsburgh 10 Atlanta 36.7 
Atlanta 11 Omaha Mod 
E] Paso 13 Denver Sino 
Birmingham 14 Detroit 37.9 
Boston 15 Birmingham ST 
New York 15 Kansas City 40.8 
Denver 16 Oklahoma City 44.8 
Oklahoma City 17 El Paso 48.4 
Average 1225 Average 36.6 
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TABLE 80 (Cont.) 
C. Duration of Rise, 1921-22. D. Percentage of Rise, 1921-22. 


City Duration of rise City Percentage of rise 
(in months) (percentage of low 
price preceding 
revival) 

Boston 3 Boston 12S 
New York 3 New York 12-5 
Denver 3 Birmingham 21.0 
Oklahoma City 3 Pittsburgh 23.8 
Atlanta 9 Denver 25.0 
Detroit 9 Omaha 27.0 
EI Paso 9 Detroit 30.7 
Kansas City 9 Atlanta 36.8 
Omaha 9 Kansas City 36.9 
Pittsburgh 9 Oklahoma 3455 
Birmingham 10 El Paso 43.7 
Average 6.9 Average 27.9 


E. Duration of Fall, 1922-24. F. Percentage of Fall, 1922-24. 
See ee ee 


City Duration of fall City 


Percentage of fall 
(in months) 


(percentage of high 
price preceding 


recession) 

Denver 17 Birmingham 43.5 
Detroit 17 Pittsburgh 46.2 
Kansas City 17 New York 48.2 
Atlanta 18 Kansas City 49.3 
Boston Is Boston 51.9 
New York 27 El Paso O22 
Oklahoma City 28 Omaha SS 
Pittsburgh 29 Detroit 53.9 
Birmingham 29 Denver 56.0 
El Paso 29 Oklahoma, City 56.8 
Omaha 30 Atlanta Died 

Average 24.4 Average hy 


.., !The three Pacific Coast cities are omitted from this table, since there was no price rise in these 
cities immediately following the recession of 1920-21. 


It is significant that the percentage of fall from 1920 to 1922 
was least in the large eastern cities which are far removed from the 
sources of supply, while the fall was greatest in two cities close to 
important extractive centers. A similar relationship prevails among 
the figures showing the percentage of rise during 1921 and 1922. 

In order to compare the three Pacific Coast cities with the 
other cities, in respect to price movements during the major re- 
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cession which extended from 1920 to 1924, the following table has 
been prepared. In computing these measures the fairly short re- 
vival of 1921-22 has been ignored and account has been taken only 
of the major down-swing from the latter part of 1920 to 1924. 


TABLE 81 


ReerionaL DirreRENCEs IN CyciicAL MoveMENTS oF TANK WAGON GASOLINE 
Prices, aT WHOLESALE 


A. Duration of Fall from the Recession B. Percentage of Fall from the Recession 
of 1920-21 to the Revival of 1924 of 1920-21 to the Revival of 1924 


City Duration of fall City Percentage of fall 
(in months) (percentage of high 
price preceding 
recession) 

Los Angeles 35 Pittsburgh 54.3 
San Francisco 35 New York 54.8 
Seattle 35 Seattle S64 
Detroit 35 Birmingham 58.7 
Kansas City 35 Kansas City 58.9 
Denver 36 San Francisco 59.3 
Atlanta 38 Boston 59.4 
Boston 45 Detroit 62.5 
New York 45 Omaha Oli 
Oklahoma City 48 Los Angeles 63.0 
Pittsburgh 48 Atlanta 63.4 
Omaha 48 El Paso 64.5 
El Paso SIL Denver 65.6 
Birmingham 53 Oklahoma City 67.3 
Average a 409 Average 60.8 


The results given in the preceding tables are summarized in the 
table on next page in a form convenient for comparison with similar 
measures for other commodities. 

If our interest relates to the United States as a unit, the averages 
in Table 82 describe the cyclical behavior of gasoline prices more 
faithfully than would measures based upon a series of prices drawn 
from a single market. The averages must be interpreted, however, 
in connection with the standard deviations in the last column. The 
first four standard deviations measure the degree of association, in 
time, between gasoline price movements in different cities at four 
important turning points. The regional differences were least 
(standard deviation = .7 mo.) during the recession which began 
about the middle of 1922. The differences between markets were 
greatest (standard deviation = 5.6 mos.) during the price revival 
which occurred between December, 1923, and January, 1925. 
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TABLE 82 


CyciticaL Movements or Tank Wacon GAsoLINE Prices, AT WHOLESALE, 
1920-1924. 


AVERAGES AND MEASURES OF REGIONAL DIFFERENCES 


(1) OM nedoiee (4) 
Measure No. of} Arithmetic Standard 
cities mean of deviation of 
measures measures 
relating to | relating to 
individual individual 
cities cities 
1. Date of high, 1920-21 14 + 7.11 1) 
2. Date of low, 1921-22 il — .8! 2.9 
3. Date of high, 1922-23 14 — 8.7} a 
4. Date of low, 1923-24 14 + 11 5.6 
5. Duration of fall, 1920-22 11 1205 Spel 
6. Percentage fall, 1920-22 11 36.6 det 
7. Duration of rise, 1921-22 it 6.9 3.0 
8. Percentage rise (as percentage of low), 1921-22 | 11 27.9 9.9 
9. Duration of fall, 1922-24 11 24.4 Saw) 
10. Percentage fall, 1922-24 11 Bul ots 4.5 
11. Duration of fall, 1920-24 14 41.9 6.9 
12. Percentage fall, 1920-24 14 60.8 4.2 


For the reference dates to which these measures relate, see Table 79. 


The various other standard deviations are to be interpreted in 
a similar fashion. Without attempting further analysis we may 
conclude that there are material differences between markets in 
respect to the behavior of wholesale gasoline prices during business 
cycles, differences as great as many of those which have been noted 
in comparing commodities. In computing these measures of re- 
gional difference we have dealt with a commodity which is fairly 
well standardized in quality, and the prices employed have been 
those quoted by a relatively small group of companies. There is no 
reason to doubt that similar regional differences in the price be- 
havior of a great many commodities would be found if a general 
study of this character were made. There is an important field for 
exploration in the study of the regional incidence of business cycles, 
as well as in the study of their industrial incidence. 

The utility of measures of the type presented in Table 82 may 
be illustrated by a comparison of such results for two different com- 
modities. This comparison has been worked out on a very limited 
scale, but it will serve as an example. In the following table are 
given measures relating to the cyclical behavior of gasoline prices 
and Portland cement prices, at wholesale, during the cyclical swings 
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of general business between 1920 and 1924. The data cover one 
major cycle, from the high which centered in 1920 to the high cen- 
tering in 1923. The measures compared were computed, in each 
case, from price data for the same cities, which varied in number 
from 6 to 10.1 


TABLE 83 


CoMPARISON OF GASOLINE AND PorTLAND CEMENT Prices In AMERICAN CITIES, IN 
Respect To RecionaL DirrERENCES IN CYCLICAL Movements} 


(1) (2) (3) (4) (5) (6) 
Measure No. of |Arithmetic means| Standard devia- 
cities jof measures relat-| tions of mea- 
ing to individual) sures relating to 
cities individual cities 
Gasoline|Portland | Gasoline|Portland 
cement cement 
1. Date of high, 1920-21 10 16 7 OA Sss Ooo 9 Ames 
2. Date of low, 1921-22 7 = eles B33 3.0 5.0 
3.. Date of high, 1922-23 9 — 8.7*| + 6.3* 5 4.9 
4. Duration of fall, 1920-22 7 ell 16.1 nO 4.5 
5. Percentage fall, 1920-22 i SSieul 32.8 6.6 11.8 
6. Duration of rise, 1921-23 6 7.0 Sey 2.8 208) 
7. Percentage rise (as percentage of 
low), 1921-23 6 DSS 5) 19.6 10.3 6.9 


: +The gasoline prices employed are those for tank wagon gasoline, at wholesale (less taxes), as quoted 
in the National Petroleum News. Prices are for dates near the first of each month. Portland cement prices 
are taken from the section on Portland cement in Mineral Resources of the United States, published by the 


U. S. Geological Survey. 
*For the reference dates to which these measures relate, see Table 79. 


Differences between the averages for gasoline and cement in 
the above table possess some interest, but our present purpose is the 
comparison of these commodities in respect to regional differences 
in their price movements. Our attention centers, therefore, on the 
standard deviations. With only one exception the regional dif- 


1The ten cities were Atlanta, Boston, Denver, Detroit, Kansas City, Los Angeles, 
New York, Pittsburgh, San Francisco, Seattle. Three of these (Los Angeles, San 
Francisco and Seattle) were omitted in computing the measures covered by the second, 
fourth and fifth entries, because the rise of 1921-22 in general prices was not reflected in 
gasoline prices on the Pacific Coast. One city (Denver) was omitted in computing the 
measures covered by the third entry, since there was no recession in Portland cement 
prices in that city during the general downward movement of 1923-24. Four cities (the 
three Pacific Coast cities and Denver) were omitted in computing the measures covered 
by the sixth and seventh entries. i tht “af ; ; 

An objection may be raised to this procedure of omitting the cities which did not 
share in the particular movement being studied. That prices in a given city were not 
affected is an important and thoroughly relevant fact, which must be noted. But ac- 
count cannot be taken of it in computing the statistical measures presented. These are 
to be interpreted as describing the behavior of prices in those cities which were affected 
by the general movement. In each case precisely the same cities are included for the 
two commodities, hence there is a reasonable basis for comparison. 
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ferences in cyclical price behavior have been materially less for 
gasoline than for Portland cement. The price turns in the different 
cities during the three major turns covered by the first three entries 
were much closer together in time for gasoline than for cement. 
This is particularly marked for the first and third entries, in which 
standard deviations of .9 and .5 for gasoline are paired with values 
of 4.3 and 4.9 for cement. (The smaller the standard deviation, of 
course, the less are the regional differences and the more compact 
are the price movements in question.) Among the seven cases here 
covered, differences from market were greater for gasoline than for 
cement only in respect to the last entry, showing the percentage 
rise from the low of 1921-22 to the high of 1923-24. The rise was 
greater for gasoline than for cement (25.5 per cent as compared 
with 19.6 per cent) and the regional differences were materially 
greater for gasoline (standard deviation of 10.3, as compared with 
6.9 for cement). 

Adequate data would permit extensive comparison of commodi- 
ties according to some such scheme as that outlined above. The 
data at present available permit only fragmentary studies of the 
type illustrated. 


5. REGIONAL DIFFERENCES IN THE FLEXIBILITY OF 
ComMmopity Pricrs 


That there exist regional differences in the flexibility of prices 
was pointed out by Henry L. Moore in his important memoir 
“Elasticity of Demand and Flexibility of Prices.”! Holbrook Work- 
ing has given a specific example of regional differences in elasticity 
of demand, the commodity being potatoes and the markets Cin- 
cinnati and St. Paul. In terms of prices at St. Paul the elasticity of 
demand for potatoes varied from .36 at a consumption of 80 per 
cent of normal to .57 at a consumption of 120 per cent of normal. 
In terms of Cincinnati prices the elasticity ranged from .41 at a 
consumption of 80 per cent of normal to .78 at a consumption of 
120 per cent of normal.? 

In an earlier section’ the relation between the price and produc- 
tion of tame hay in the United States was described. We may 

1“Tt is always necessary to specify the market for which the empirical laws of demand 


apply. The values of } and y vary from market to market.” Journal of the American 
Statistical Association, March, 1922. 


“The Statistical Determination of Demand Curves,” Quarterly Journal of Economics, 
August, 1925. 
3See pp. 144-147. 
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determine whether there are material differences from state to 
state in the flexibility of hay prices and in the other basic measures 
used in defining the relationship between prices and quantities. In 
studying these relations by states it has been necessary to employ 
data which differ somewhat from those used in the broader study. 
For each of six states the average relationship between the December 
1st farm price of hay and the average yield of hay per acre during 
the preceding year was measured.!. Prices were deflated by the 
wholesale price index of the Bureau of Labor Statistics. Data for 
the period 1890-1925 were employed. The results are given in the 
following table. The symbol Y is used for link relatives of deflated 
prices and X for link relatives of yield. 


TABLE 84 


Measures Derinine Tar RELATIONS BETWEEN DecemBer Farm Prices or Hay 
AND YIELD PER ACRE, IN Stx SraTes. 


(1) teen : (3) (4) (S) (6) 
State Equation of relationship Standard] Coef- Coef- Coef- 
error of | ficient | ficient | ficient 
estimate | of cor- | of de- | of flex- 


(in per- | relation] termi- | ibility 
centage nation 
form) 

California log Y=2.80539 —.40323 log X | 25.6 —.27 .07 —.40 
Towa log Y=3.15261 —.57601 log X | 16.0 —.68 46 —.58 
Ohio log Y=3.55814 —.78012 log X| 17.7 | —.73 Sa se78 
Wisconsin log Y=3.72212 —.85963 log X 13.6 —.79 .63 —.86 
Pennsylvania log Y=3.77909 —.88819 log X | 14.1 —.74 .54 —.89 
New York log Y=3.86301 —.93123 log X} 15.5 —.77 53 —.93 


38 93 = 05 


| 


United States* |log Y=3.93434 —.96454 log X | 10.7 


*The variables in this case are crop year averages of Chicago wholesale prices‘and total United States 
production. 


The measures derived in describing the relation between 
Chicago wholesale prices of hay and total production in the United 
States are included in this table, although they are not directly com- 
parable to the measures relating to the separate states. 

The coefficients of correlation between December farm prices 
and yield per acre vary from — .27 for California to — .79 for Wis- 
consin. California stands by itself at the lower extreme, since the 
coefficients for all the other states lie between —.68 and —.79. 
There is a corresponding variation in the coefficients of determina- 


1Price and yield figures were obtained from the Yearbooks of the Department of 
Agriculture. 
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tion. On the reasonable assumption of a causal relationship be- 
tween yield per acre and farm price, these coefficients indicate that 
in four of the six states covered above variations in yield per acre 
account for more than 50 per cent of the squared variability of de- 
flated prices. The two states with coefficients below .50 are Cali- 
fornia with .07 and Iowa with .46. 

The farm price of hay appears to be inflexible in all the states 
named. The price is least flexible in California, for which the 
coefficient is —.40, and most flexible in New York, for which the 
coefficient is —.93. This latter figure is very close to the figure 
—.96, obtained in the general analysis relating to total domestic 
production and Chicago prices. 


III Conclusion 


The first part of the present chapter contains measures of re- 
gional variations in price for a number of building materials and for 
gasoline, at wholesale, for a diversified list of foods, fuels and dry 
goods at retail, and for seven important agricultural products, 
as priced at the farm. Similar measures for discount rates 
have been presented for the purpose of comparison. The mean 
deviation, both in absolute form and as a percentage of the mean, 
has been used as a measure of regional variations. The second half 
of the chapter deals with differences from city to city, from state to 
state, and from country to country in the behavior of prices. 
Measures relating to all the aspects of price behavior which were 
described in the first chapter are compared in this survey of regional 
differences. 

The various examples given in this chapter indicate the degree 
of diversity in price movements found within the United States. 
There is diversity not only in respect to the absolute prices pre- 
vailing at a given time, but there appear to be wide differences in 
the price behavior of identical commodities in different markets. 
The materials here presented have been fragmentary, but scattered 
as the examples have been they furnish conclusive evidence that 
the United States cannot be treated as a single homogeneous market 
in a study of the structure of prices. If the United States is to be 
treated as a unit in measuring changes in the price level and in 
dealing with other aspects of the behavior of prices in combination, 
it can only be done on the basis of adequate regional sampling, with 
full recognition of existent regional diversities. 
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Such regional differences in one aspect of price behavior— 
degree of change between given dates—have been touched upon by 
several writers in connection with the measurement of changes in 
the price level. F. Y. Edgeworth has pointed out, in his classic 
Memoranda (1887-89), that differences of this type “may well be 
inconsistent with the hypothesis of a unique and general mean type” 
—a suggestion which bears upon all plans looking toward the stabi- 
lization of the price level. 

The measures of regional difference presented in this chapter 
have been given without attempted explanations of the observed 
variations in prices and in price behavior. In this form they 
solve no problems, but they raise important questions which the 
economic theorist must face. The differences between the absolute 
prices prevailing in different markets doubtless represent the net 
effects of a number of factors. To what extent may we account for 
these differences? Are there specific market areas within which 
substantially uniform prices prevail? What are the limits of such 
market areas for specific commodities? What elements of price 
difference remain after the crude differences have been corrected for 
explicable elements? Again, what are the economic and social 
factors responsible for observed differences in the behavior of prices 
in different markets? The elements of a given economic structure 
cannot be clearly defined, nor may the working of such a system be 
fully understood, until the most important regional differences in 
prices and in price behavior have been explained. 


It has been the first object of the present study to isolate for 
detailed analysis certain characteristics of commodity prices which 
appear to have definite economic significance and which are capable 
of numerical description. Half a dozen such characteristics have 
been selected for study, and appropriate methods of description have 
been derived. Several related measures have been employed in the 
analysis of certain types of price behavior, so that we have approxi- 
mately a dozen measures descriptive of the behavior of each com- 
modity we have studied in detail. 

Differences in the behavior of individual commodities are re- 
flected in wide variations in the values of these measures. Com- 
parison of the measures relating to individual commodities and study 
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of the points of resemblance and difference yield information of 
considerable interest. Differences in the price movements of com- 
modities which differ in their organic nature, in the uses to which they 
are put, or in any other important economic characteristic, may be 
noted. Related commodities may be followed through the various 
productive and distributive stages, and changes in behavior result- 
ing from changes of form and market observed. 

The various measures presented have been arranged in such 
form as to facilitate these comparisons. The emphasis throughout 
has been upon the characteristics of individual commodities and 
markets, and upon resemblances and differences between commodi- 
ties and between markets. No attempt has been made to 
draw general conclusions, except such as might be derived in- 
cidentally from the measures relating to individual commodities 
and markets and from the relations between them. We must now 
go beyond these individual measures and search for such general 
tendencies and general relations as may be found in the behavior of 
grouped observations. In combining and averaging the measures 
which have been described in this section various avenues of ap- 
proach may be tried. Certain of these are explored in the next two 
chapters. 


CHAPTER III 


THE MEASUREMENT OF PRICE INSTABILITY 
PRICE RELATIVES IN COMBINATION 


I Price Relations and Economic Processes 
Price Instability 


In the interpretation of measures descriptive of the behavior of 
prices of individual commodities, one naturally compares them 
with similar figures relating to other commodities. This tendency to 
compare arises from inherent relations between commodity prices. 
An individual price has significance only in its relations to other 


prices. These relations, and changes in these relations, play a vital 
part in economic processes. 


1. Tuer Price System 


The broadening of the approach to the study of prices which 
has characterized work in this field in recent years is due in large 
part to the introduction of the conception that prices constitute a 
unified, coherent system.!. This conception emphasizes the fact 
that no one price is an isolated, independent phenomenon. From 
each price lines of relationship run out to all other prices coeval with 
it in time and back to previous prices, while similar lines run forward 
to affect future price quotations. Every price is connected by im- 
mediate or remote bonds to every other price. 

“ Within the broad system of prices which is formed by this in- 
finity of ties there are numerous elements. Each of these may, 
perhaps, be viewed as a minor price system, with characteristic 
features and modes of behavior. For an understanding of the price 
system as a whole it is necessary to isolate these separate elements, 
studying them individually and in relation to the whole system. 
The elements entering into the complex net which is the price system 
are not, of course, restricted to commodity prices. The prices of 
human services, of land, of capital and credit, the prices of business 
enterprises themselves, constitute elements of the price system, 

1In the form in which it is here presented this conception is due to Wesley C. 
Mitchell. The role of prices in economic life and the numerous bonds which tie into a 
well-articulated system the multitude of prices of individual commodities and services 
are described by Dr. Mitchell in Business Cycles: The Problem and Its Setting (National 
Bureau of Economic Research, 1927), pp. 108-116. Léon Walras, in describing the con- 
ditions of general economic equilibrium, defined in mathematical terms certain charac- 
teristics of a system of related prices. In the Walrasian system prices are one element 
in general economic equilibrium. 
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and each of these has unique features. The present study is con- 
fined, with minor exceptions, to the system of commodity prices. 

This system is never at rest. It is a changing organism, with 
its parts constantly altering their relations to each other. An ac- 
count of the working of the price system must, therefore, be a 
dynamic one. Change is of the essence of the relations which are 
here studied. 

The remainder of the present volume and all of the volume 
which will conclude the present study deal with the system of 
prices. For a study of the behavior of prices in combination is a 
study of the price system. Interest attaches to the behavior of 
prices in combination because of the immediate economic signifi- 
cance of changes in the net-work of relations which tie prices to- 
gether. Such changed relations disturb (or reflect changes in) that 
equilibrium between prices which prevails when there is an unin- 
terrupted functioning of economic processes. These disturbances 
are discussed in the next section. 


2. Tue Nature or Prick STABILITY AND INSTABILITY 


The analysis of price relatives in combination-may be looked 
upon, in one of its most important aspects, as a study in price 
instability. This term and its companion, price stabilization, are 
used in a somewhat loose fashion in current discussion. Some pre- 
cision may be gained by distinguishing between three fairly distinct, 
though related, meanings which may be attached to price instability. 
The first relates to what is commonly called the general level of 
prices, the second to relations between individual commodity 
prices and groups of prices, the third to the characteristics of fre- 
quency distributions of price relatives. 

a. Instability of the Price Level. In so far as the term price 
stability has a definite and generally accepted meaning in current 
usage, it refers to the general level of prices. A fairly uniform price 
level, such as that which prevailed in the United States between 
1909 and 1915, is considered to be stable, while a fluctuating price 
level, similar to that prevailing between 1916 and 1921, is said to 
be unstable. Price instability of this kind is measured by index 
numbers of the usual type. 

The economic and social effects of such fluctuations in general 
prices have been discussed elsewhere in considerable detail, and ex- 
tensive programs looking toward the stabilization of the price level 
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have been formulated. Later detailed discussion will bear in part 
upon the measurement of such instability, and upon the relations 
between instability of this type and other forms of price instability. 

b. Internal Instability: Alterations in the Relations among 
Prices. The changes in prices which are matters of immediate 
concern to producers and consumers of goods and to recipients of 
money incomes are those which affect the relations between dif- 
ferent elements in the price system. By internal instability is 
meant that form of price instability which develops when a set of 
established price relations is disturbed. When buying and selling 
relations at any point in the market are altered, economic equili- 
brium is disturbed and some element of instability is introduced. 
Such instability is obviously not unrelated to the changes in the 
price level which were mentioned in the preceding paragraph. In 
fact, the practical effects of an unstable price level upon the eco- 
nomic system appear through changesin established price relations. 
The force, or combination of forces, which raises or lowers the 
general price level does not affect all elements in the price system at 
the same time nor in the same degree. Internal instability is in 
part, at least, a result of an unstable price level. The two types of 
instability are sufficiently independent of each other, however, to 
require separate treatment. 

Alterations in price relations may be due to changes in the 
quantity of money in circulation, to changes in manufacturing and 
marketing methods, to a temporary shortage-or surplus of goods,to 
any of the thousand factors that affect economic processes. The 
causes of internal instability are not, of course, found exclusively in 
the-price-system itself. Perhaps the chief causes are external to 
that system. To the extent that external causes are responsible, 
prices constitute merely the medium in which changes in market 
relations are reflected. Back of changing price margins and shifting 
price ties are alterations in economic relationships, alterations which 
may be slight or profound. These are the ultimate objects of in- 
terest. 
It may not be altogether accurate to describe by the term 
price instability the condition which develops when established 
price relations are altered, for such price relations are always 
changing. What constitutes a “normal” rate of change is something 
to be determined. In the meantime the measures of internal in- 
stability should be thought of as measures of the degree of change in 
price relations. The rate of change may be such as to indicate 
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marked instability at certain times, while at other times the mea- 
sures of instability may approach the values which indicate a per- 
fectly static condition, with unchanging economic relations. The 
proper interpretation of the measures to be secured is, of course, 
one of the matters with which we shall be concerned. 

The problem of defining and measuring all the shifts in price 
relationships which contribute to, or which reflect, internal in- 
stability is probably not capable of definitive solution. Three types 
of internal movements which are capable of measurement have a 
bearing on such dislocations. These are: 


(a). The dispersion of prices, due to the varying degrees of 
change in individual commodity prices between given 
dates. 

(b). The shifting of relative position, or displacement of 
prices. (The difference between dispersion and displace- 
ment is discussed in a later section.) 

(c). Long-term shifts in relationship, due to differences in the 
secular trends of individual commodity prices. The signi- 
ficance of such changes in relationship was briefly dis- 
cussed in Chapter I, in connection with the measurement 
of average annual rates of price change. 


ce. The Population of Prices and the Problem of Group Stability. 
The types of instability dealt with above relate to changes in the 
general price level and to changes in the relations among individual 
prices. The third form of instability to be investigated is a group 
attribute, as is the first, but an attribute of a different order. In 
defining it we deal with the entire population of prices as an organic 
entity. We may study the characteristics of this group just as we 
would study the characteristics of any population. As we might 
inquire concerning a biological group, so we may ask of the popula- 
tion of prices: Is this population homogeneous? Is it subject to the 
play of balanced forces, with the tendency toward individual varia- 
tion held in check by stabilizing factors? Or is it heterogeneous, 
marked by wide and sporadic variation, subject to the play of forces 
which are limited in number or unbalanced in their incidence? 
These questions bear directly upon the stability of the price system 
itself, and upon its utility and reliability as an economic instru- 
ment. The fuller development of this theme, and the attempt to 
answer some of these questions, may be postponed until more de- 
tailed attention has been given to the measurement of changes in 
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the price level, to the study of price dispersion and to the analysis 
of price displacement. 

There is, of course, a close relation between the problem of 
price stability and that central problem of economic theory which 
is concerned with general economic equilibrium. In studying price 
instability we are dealing with the monetary aspects of this classical 
problem. The relationship between the movements of prices and 
the equilibrium of economic forces has been suggested by many 
writers, although there is a sharp difference of opinion as to the 
direction in which the chain of cause and effect runs. There are 
those who look upon the price system as the source of major dis- 
turbances, there is an opposing view that price instability is 
merely a reflection of more fundamental disturbances of economic 
equilibrium, while a third group would stress the mutual dependence 
of price and non-price factors. This particular problem is not one 
which concerns us at present. 


3. PRoBiemMs RELATING To Commopiry PRICES IN 
COMBINATION 


Certain of the problems connected with prices in combination 
have been indicated above. A brief summary, in more specific 
form, of the matters which will be considered in the present and 
the following chapters will indicate the scope of this treatment. 

The first measures to be studied in combination will be those 
relating to price changes between specific dates—link and fixed 
base relatives of the usual type. This study will be confined largely 
to the behavior of prices in wholesale commodity markets. 

The analysis of such measures is not a new procedure in eco- 
nomic research. An extensive literature has been built up about this 
subject, and there have been warm discussions concerning the 
problems to be solved and the methods to be employed in such 
studies. The questions which have engaged the attention of students 
in this field have been set for them, as in all studies, by contemporary 
interests and contemporary economic problems. Although interests 
and problems have changed somewhat since serious study of prices 
was begun, a single issue has been dominant. This issue is clearly 
set forth in the titles to certain of the fundamental memoirs. Jevons’ 
pioneer study (1863) was called A Serious Fall in the Value of Gold 
Ascertained. Edgeworth’s Memoranda to the British Association 
for the Advancement of Science in 1887-8-9 dealt with ‘variations 
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in the value of the monetary standard.” In 1901 C. M. Walsh pub- 
lished his comprehensive book, The Measurement of General Ex- 
change Value, and in 1911 Irving Fisher’s work The Purchasing 
Power of Money was issued. The same central problem appears in 
works primarily concerned with the methodology of the subject, 
such as Mitchell’s Making and Using of Index Numbers and Fisher’s 
Making of Index Numbers. 'The earliest important studies in this 
field were undertaken to measure the effect upon general prices of 
changes in the volume of gold production. This interest has per- 
sisted, and the major purpose in constructing index numbers of 
prices has remained to this day the measurement of changes in the 
price level, or changes in the purchasing power of money. The 
object, that is, has been the study of the first type of price in- 
stability described above. 

Though this interest in the ‘general level of prices” has been 
dominant, other aspects of the behavior of price relatives have re- 
ceived attention from students in this field. The widening of the 
sphere of interest is, in part, the outgrowth of technical studies re- 
lating to methods of index number construction. Jevons, Edge- 
worth and all their successors found it necessary, in deciding upon 
- appropriate methods of measurement, to study frequency distribu- 
tions of price relatives, and this study has drawn attention to as- 
pects of such distributions other than their central tendencies. 
Again, the recognition that an index number must of necessity be 
based upon a sample set of price quotations raised questions con- 
cerning the procedure to be followed in securing a representative 
sample. The tendency toward a broader approach to the study of 
price behavior which is attributable to these studies in method has 
been reenforced by other considerations. Specific information con- 
cerning particular groups of commodities has been desired. There 
has been, besides, a growing appreciation of the economic importance 
of the price relations between different commodities and services. 
The conception of prices as a system has been introduced, and the 
internal structure of this sytem has become an object of scientific 
inquiry. Once the significance of this conception is appreciated, it 
is clear that no single index number of commodity prices can yield 
the information concerning the behavior of prices and the shifts in 
price relations which economists and business men require. For 
many important aspects of price behavior quite elude measurement 
by such an index. 

Among the objects of study in a survey of the price system are 
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those other types of price instability described above—instability 
of internal relations, and group instability. Measures of the dis- 
persion and displacement of price relatives must be constructed, 
and account must be taken of those long-term shifts which are due 
to differences in trend. In the study of group stability and homo- 
geneity we shall be concerned with the attributes of frequency dis- 
tributions of price relatives. In approaching this problem we lose 
sight of individual commodities and our sole interest attaches to 
the attributes of the entire population, considered as an entity. 

Somewhat similar problems present themselves when we pass 
from price relatives to other measures of price behavior. We shall 
study cyclical measures and measures of variability and trend in 
combination, again seeking information concerning the group at- 
tributes of prices. It would be desirable to analyze in the same way 
collections of measures of price flexibility and of regional price 
differences, but the available figures are too limited in number to 
permit of generalizations concerning group behavior. The study 
of such measures in combination must wait upon the assembling of 
the necessary data. 

The final stage of the study, and the most important from the 
point of view of one interested in the elements and internal struc- 
ture of the price system, is the isolation and analysis of price groups 
and the testing of various grouping principles. The data described 
in the present volume furnish some of the basic materials for such 
an analysis. The detailed account of this part of the study is de- 
ferred to a second volume. 


II The Description of Price Relatives in Combination 

The present chapter deals with the first of the measurable 
characteristics of commodity prices which were discussed at an 
earlier point—degree of change in price between specific dates. The 
first step in the study, in combination, of the relatives which 
measure these changes is their organization in the form of fre- 
quency distributions. 


1. FREQUENCY DISTRIBUTIONS OF PRICE RELATIVES 

Distributions of price relatives may be constructed in a number 
of different forms, representing various combinations among mea- 
sures of the following types: 

(a). Fixed base and link relatives 

(b). Unweighted and weighted relatives 

(c). Relatives in natural and in logarithmic form 
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It will be desirable to compare the results secured from the em- 
ployment of certain of these alternative methods. 
To facilitate the study of distributions of fixed base relatives 
the interval covered has been broken up into three periods: 1891- 
1902, with 1891 as base; 1902-1913, with 1902 as base; and 1913- 
1926, with 1913 as base. In addition, the prices of a number of 
commodities during the years 1903-1926 have been reduced to rel- 
atives on the 1891 base. In dealing with link relatives, prices in all 
years from 1880 to 1926 have been employed. 
Complete descriptive measures relating to the following dis- 
tributions of price relatives appear in Appendix Tables XIX to 
XXVII: 
Fixed base relatives, natural form, unweighted and weighted, 
by periods, 1892-1926 

Fixed base relatives natural form, unweighted, 1903-1926 (A 
special study of 195 price series, reduced to relatives on the 
1891 base. Measures for this group for the years 1892-1902 
are included under the preceding item.) 

Fixed base relatives, logarithmic form, unweighted and weighted, 


1914-1926 

Link relatives, natural form, unweighted and weighted, 1914- 
1926 

Link relatives, logarithmic form, unweighted and weighted, 
1891-1926 


Measures of central tendency, dispersion, skewness and kurtosis, 
and the Pearsonian criteria of curve type have been computed for 
the above distributions... In addition, measures of central ten- 
dency and dispersion have been computed for fixed base relatives in 


'The construction of logarithmic frequency distributions and the computation of 
the corresponding logarithmic measures would be a very laborious procedure if the 
logarithms of the individual price relatives had to be looked up before the measures 
were tabulated. This may be avoided, and all the ease of computation possible with 
frequency distributions of the arithmetic type may be secured, by constructing a tabula- 
tion form in which the class-limits are stated in natural numbers, but in which the class- 
interval is constant on a logarithmic scale. For example, if it is decided, upon inspection 
that a logarithmic class-interval of .03 would be appropriate for the classification of the 
logarithms of a given set of relative prices, a form may be prepared upon which the 
class-limits in logarithmic form appear in the first column. In the second column may 
be written the natural numbers corresponding to the logarithmic class-limits. The 
actual tabulation may now be carried out, using the price relatives in their natural form. 
In the calculations of means and standard deviations, and of the higher moments, the 
class-interval unit may be used throughout in the customary fashion. ; 
This method is of considerable practical importance, for by its employment geo- 
metric means and all corresponding logarithmic measures may be computed as readily as 
the arithmetic measures. Such logarithmic measures of central tendency and dispersion 
are possibly of wider general utility than the arithmetic measures usually employed. 
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logarithmic form, unweighted and weighted, from 1892 to 1913, and 
for link relatives in natural form, unweighted and weighted, from 
1891 to 1913. For the measurement of changes in the price level 
and for the study of internal instability we thus have eight sets of 
measures for the years 1891 to 1926 (the initial year is 1892, in the 
case of fixed base relatives). The number of price relatives em- 
ployed was 195 for the years prior to 1902, 205 for the years from 
1902 to 1913, and from 385 to 391 for the years from 1914 to 1926. 
ia ee included are described in detail in Appendix 
able I. 


2. WEIGHTS 


The weights which have been employed in the present study 
are based upon the estimated values of the various commodities 
entering into trade during the period 1920-23, as given in the whole- 
sale price bulletins of the United States Bureau of Labor Statistics. 
In certain cases the weight of a given commodity has been altered 
somewhat for the different years covered, in order that the group 
in which it falls might be adequately represented. For example, 
raw cotton is represented by two quotations during the years since 
1913 and by but one quotation during the years preceding. The 
one continuing quotation is given heavier weight during the early 
than in the later period. 

It is recognized that weights based upon post-war values in ex- 
change are likely to be somewhat in error, if applied to price quo- 
‘tations extending back to 1890. Accordingly, the weights employed 
in the present study are to be looked upon only as approximations 
to ideally perfect weights. No attempt has been made to secure 
perfect accuracy for each period in the matter of weighting. This 
would not have been possible, in any case, nor was it considered 
necessary for the purposes in mind. It has been well established 
that refinements of precision in weighting are not necessary to the 
accuracy of price index numbers. 

The weight given to each commodity in each period is shown in 
Table I in the Appendix.:. The percentage distributions of these 
weights among the different groups représented in the Bureau of 


1Only the commodities for which weights are given in Table I have been used in the 
study of frequency distributions of price relatives. The other commodities listed in this 
table have been employed in other parts of the present investigation, in which the 
problem of weighting did not arise. 

Weights are applied in all cases directly to the price relatives. Thus if a commodity 
has a weight of 10, its price relative in a given year is handled as though it occurred 10 


times. 
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Labor Statistics and Federal Reserve Board classifications! appear 
in the following tables. For purposes of comparison the percentage 
distributions of the weights used by the Bureau of Labor Statistics 
in 1909, 1919 and 1924, and by the Federal Reserve Board in 1913 


and 1928, are also shown. 
TABLE 85 


PERCENTAGE DisTRIBUTIONS OF WEIGHTS AMONG Commopity Groups 
Unitep States Burnav or Lapor Statistics CLASSIFICATION 


(1) (2) =» 43). (4) Gh oS) (Oe) 
Commodity group Percentage of total | Percentage of total 
weight weight 
Present study U.S. B. of L.S. index* 
1890— |1902— |1913— | 1909 | 1919 | 1924 
1902 | 1913 | 1926 

Farm products SHY PHL) |) OAERIE |) Paris |) ESA || BASS 
Foods D2 OF 22.4 23508 | 26esa 24 oom eZ oe 
Cloths and clothing la llecoyal ea Yl aoe | ali ye 1) GS) |) OS 
Fuel and lighting ASM else Salle Oe Sled) || dein 
Metals and metal products I5 6.5 8.5 Sede) Oe2elmesaee 
Building materials Bree el pe ST) GIR 4) ai er ei! 
Chemicals and drugs bee ih HAD) if3 1G ESR 
House-furnishings 1.8 1.8 Shee 0.4 OnE eos 
Miscellaneous 6.2 Gad se See Oe) 
All commodities 100.0 |100.0 |100.0 |100.0 |100.0 |100.0 


: *Certain of the differences between years in the percentage‘distributions of weights among the groups 
in the Bureau of Labor Statistics index are due to changes in the constituent items. This is particularly 
true of building materials and house-furnishings. 


TABLE 86 


PERCENTAGE DisTRIBUTIONS OF WEIGHTS AMONG Commopity Groups 
Frprrat Reserve Boarp CLassiFicaTIoNn 


(1) Op Oe es (5) (6) 
Commodity group Percentage of total weight |Percentage of total weight 
Present study Federal Reserve Board 
classification of U. 8. B. 
of L. S. data 
1890- 1902-— 1913- June 
1902 1913 1926 1913 1923 
Cicys 13.8 1368) 12.6 12 A, 
Animal products 14.2 13.9 Le 5 15 12 
Forest products 3.8 Sh 3.4 3 4 
Mineral products 14.7 14.3 13.0 11 16 
Total raw materials 40.5 45.4 40.5 At 44 
Producers’ goods 12.9 14.5 19.4 21 18 
Consumers’ goods 40.6 40.1 40.1 38 38 
All commodities 100.0 100.0 100.0 100 100 


'The classification of the Bureau of Labor Statistics is that employed by that 
Bureau prior to the recent revision of its index number of wholesale prices. 
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The relative importance of the different classes when no weights 
are used is indicated in the following tables, showing the distribu- 
tion, among the various groups, of the commodities employed in 


the present study. 
TABLE 87 
DisTRIBUTIONS or Commopities, BY Groups 
Unitep States Bureau or Lazor Sratistics CLASSIFICATION 


(1) (2) (3) (4) (5) (6) (7) 
Commodity group 1890-1902 1902-1913 1913-1926 

No. of com-| Per |No. of com-| Per |No. of com-| Per 

modities | cent | modities | cent} modities | cent 
Farm products 24 12.8 24. il a 55 14.1 
Foods 36 18.5 37 Soe 92 WS) 
Cloths and clothing 38 19.5 44 PLS 65 16.6 
Fuel and lighting 1B 6.1 12 5.9 15 3.8 
Metals and metal products 19 OF 21 10.2 37 9.5 
Building materials 21 10.8 D2, 10.7 32 8.2 
Chemicals and drugs 11 5.6 11 5.4 39 10.0 
House-furnishings 21 10.8 21 10.2 31 7.9 
Miscellaneous 13 6.7 13 6.3 25 6.4 
All commodities 195 100.0 205 100.0 391 100.0 

TABLE 88 


DIsTRIBUTIONS OF CoMMODITIES, BY GROUPS 
FrperaL ReserVE BoarpD CLASSIFICATION 


(1) (2) (3) (4) (S) (6) (7) 
Commodity group 1890-1902 1902-1913 1913-1926 

No. of com-| Per |No. of com-| Per |No. of com-| Per 

modities | cent} modities | cent | modities | cent 
Crops 9 4.6 9 4.4 21 5.4 
Animal products 11 Ded! itil 5.4 21 5.4 
Forest products 7 3.6 7 sii 11 2.8 
Mineral products 17 8.7 17 il) Rekges 30 7.6 
Total raw materials 44 HBG; 44, Dl 83 Pail PA 
Producers’ goods 51 26.1 54 26.3 112 2 Sail 
Consumers’ goods 100 Sid 107 a2 196 50.1 
All commodities 195 100.0 205 100.0 391 100.0 


3. SIGNIFICANCE OF FREQUENCY DISTRIBUTIONS OF 
Price RELATIVES 


A bird’s-eye view of price changes between 1913 and 1926 is 
afforded by the graphs of distributions of price relatives which are 
plotted in Figure 21. These graphs afford, also, a means of com- 
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paring visually the distributions secured from fixed base and link 
relatives, from weighted and unweighted relatives, from relatives in 
natural and relatives in logarithmic form. Class frequencies have 
been expressed in percentage form throughout, so that direct com- 
parison of all distributions is possible. 

It is clear that these distributions possess features common to 
all collections of quantitative data relating to social and biological 
phenomena. From the host of individual price changes, which 
seem erratic and unrelated when viewed as separate entities, have 
been secured distributions with distinct and definite characteristics. 
The fact that something approaching a common type of distribution 
seems to prevail among the groups represented in these charts 
justifies the application of a common method in measuring their 
distinctive features. But more pronounced than any general re- 
semblances are the differences between the distributions for different 
years and for different forms of the original data. It is these dif- 
ferences which are matters of interest. 

The measures describing the distributions which are graphic- 
ally portrayed in this chart, and those relating to distributions for 
earlier years, enable the nature and magnitude of these differences 
to be precisely determined. Having these measures it is possible to 
consider several questions which are of considerable importance in 
connection with the theory and practice of index number construc- 
tion, and which have a direct bearing upon the problem of price 
stability. The following specific questions may be raised: 


1. What economic significance attaches to changes in the four 
basic measures descriptive of frequency distributions of 
price relatives (i. e. the measures of central tendency, of 
dispersion, of skewness and kurtosis)? What light is cast by 
these measures upon the problems outlined above, relating 
to changes in the general price level and to the internal 
stability of the price system? 

2. Are there significant differences between the different types 
of frequency distributions? Do distributions based upon un- 
weighted price relatives differ materially from those based 
upon weighted relatives? Do logarithmic distributions differ 
materially from natural distributions? Do distributions 
composed of link relatives differ materially from those con- 
structed from fixed base relatives? Which type of distribu- 
tion appears to be most stable? Which type of distribution 
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gives the most reliable measures of central tendency and 
dispersion? 

3. Is there any tendency for the distributions of price relatives 
to approach a standard type of distribution (e. g. the 
normal or Gaussian type)? 

4. Is there any evidence of a change in type over the period of 
time covered in the present study? Are there significant 
changes in type with changing business conditions? 

5. Does a study of these distributions afford evidence as to 
the stability or instability of distributions of price rela- 
tives? Does it afford evidence as to the homogeneity or 
heterogeneity of distributions of price relatives? 


In attempting to answer these questions methods of describing 
frequency distributions in detail must be used. The measures 
utilized in the present study are those developed by Karl Pearson 
in connection with his comprehensive system of frequency curves. 
Such measures afford materials for comparing and classifying fre- 
quency distributions, and reveal the distinctive characteristics of 
individual distributions. Detailed accounts of the method followed 
in computing these measures are available in Pearson’s original 
memoirs! and in various other sources. The measures secured from 
the application of these methods are given in Appendix Tables 
XIX-XXVII. They are considered in detail in the following sections 
of this chapter. 


§Note on the Description of Frequency Distributions 


The problems which called forth Pearson’s measures arose from 
the failure of the normal curve of error to describe the actual distributions 
found in experience. Marked and persistent departures from this 
standard type were found in every scientific field. If one were not to 
assume that all such departures resulted from lack of homogeneity in the 
data, an assumption that seemed quite unjustified, it was necessary to 
recognize the existence of non-Gaussian types of distributions, and to 
develop methods of distinguishing these types from the normal form and 
of describing and graduating them. This is a problem which has been 
attacked in various ways. Pearson’s solution is the one which has been 
worked out in greatest detail and is most widely employed. 


“Skew Variation in Homogeneous Material,” Phil. Trans. of the Royal Society of 
London, Vol. 186, A (1895), pp. 343-414; Supplement, Vol. 197, A (1901), pp. 443-459; 
Second Supplement, Vol. 216, A (1916), pp. 429-457. - 

“Das Fehlergesetz und seine Verallgemeinerungen durch Fechner und Pearson, 
A Rejoinder. Biometrika, Vol. IV (1905), pp. 169-212. 
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In a particular case the general problem reduces itself to two distinct 
questions: 


1. Is the distribution in question significantly different from the 
normal type? In any concrete instance some difference from 
the normal is to be expected, as a result of chance fluctuations 
of sampling, hence a test of the significance of such differences 
is necessary. 

2. If the distribution is significantly different from the Gaussian 
type, is it possible to place it in some standard classification and 
to employ a generalized method of graduation similar to that 
employed when a normal curve is fitted? 


In respect to deviations from the normal type, Pearson set forth the 
following as the chief physical differences between actual frequency dis- 
tributions and the Gaussian theoretical distribution: 


1. The separation between the mode, or position of maximum 
frequency, and the average or mean character. 

2. The ratio of this separation between mean and mode to the 
variability of the character, a quantity termed the skewness. 

3. A degree of peakedness (or, viewed inversely, of flat-toppedness) 
which is greater or less than that of the normal curve. This 
attribute relates to the kurtosis of the curve. 


Pearson developed measures for these characteristics (the modal 
divergence, the skewness and the kurtosis) each of which would be zero 
for the normal type. He determined, also, the probable errors of these 
measures, by means of which it is possible to determine whether a given 
value of any measure represents a significant departure from the Gaussian 
type. The first of the preceding questions may, therefore, be readily 
answered for a given distribution. 

So far the results are purely negative, if the normal curve fails to fit 
the given distribution. The next step is the development of a technique 
for describing and graduating the non-Gaussian distributions which are 
met with so frequently in statistical practice. This Pearson has done. 
The process of evaluating the differences between an actual frequency 
distribution and the Gaussian theoretical type involves a knowledge of 
the dispersion, the skewness and the kurtosis of the given distribution. 
These same three measures in slightly different form furnish criteria 
which serve to define the curve type, whether it be Gaussian or non- 
Gaussian. The other specific attributes of the curve desired in a given 
case (its position on the x-scale and its size) are fixed by the value of the 
mode, or mean, and the total frequency. 

_ The details of the methods employed in graduating these distribu- 
tions do not concern us in the present study, but considerable interest 
attaches to the criteria of curve type and the information they yield. 
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Five such criteria have been computed for each of the price distributions 
listed above. These are 
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where the letters 1, w2, ws and yw, designate the first four moments about 
the mean, adjusted, where necessary, by the application of Sheppard’s 


corrections. 
Differences between Gaussian and non-Gaussian curves are defined 


by the following measures: 
7 (Kurtosis) = B, — 3 
VB: (Bx + 8) 
2 (5 B. — 6 B, — 9) 
d (Modal divergence) = x.o 


x (Skewness) = 


IiI Changes in the Level of Wholesale Prices 


The immediate purpose of the present investigation is not the 
measurement of changes in the level of prices, a subject which has 
been discussed extensively elsewhere. But in a study of the behavior 
of prices in combination some attention must be given to such 
general price changes, for these constitute one important aspect of 
group behavior. 


1. CoMPARISON OF INDEX NUMBERS 


The column diagrams which are shown in Figure 21 differ from 
year to year in many ways—in the location of the point of maximum 
concentration, in the degree of dispersion, in the direction and 
degree of skewness, and in peakedness. Our present concern is with 
the shifts in the central tendency from year to year, as measured by 
the changing values of the annual averages. Prices as a whole drift 
upward or downward, and the changing position on the z-scale of 
the point of maximum concentration is an indication of the direction 
and degree of this drift. It is possible to follow this drift on the 
charts by noting the varying distances between the central ten- 
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dencies of the various distributions and the 100 point on the z-scals 
(the point with a value of 2.00 for the logarithmic distributions). 
The location of this point is indicated on each of the diagrame. 
Such inspection provides, of course, only a general impression of 
the degree of change in the level of prices between given dates. 
More accurate information concerning these movements is given by 
the averages of the various distributions, averages which constitute 
index numbers of the usual type.! 


1In the present study the averages were computed from grouped data. This was 
done because chief interest attached to measures, other than the mean, describing the 
various frequency distributions. That a very small error is involved in computing the 
mean from grouped data, instead of from individual price relatives, is clear from the 
following table. Measures derived in an earlier study from ungrouped data are here 
compared with results secured from grouped observations. The comparison is of in- 
terest because of its bearing upon practical problems of index number construction. 

Weighted geometric means of link relatives computed from ungrouped data, each 
relative taken to the nearest whole number, are given in column (3) of this table. The 
weighted geometric means in column (4) were computed from frequency distributions 
of logarithms of link relatives, the logarithmic class-interval being .03. This is equi- 
valent to a natural class-interval of 3 in the neighborhood of 50 and of 10 in the 
neighborhood of 150. The weights and the number of price quotations were the same 
in the two calculations. For purposes of comparison the year-to-year changes in 
prices recorded by the Bureau of Labor Statistics index of wholesale prices are shown in 
column (5). The numbers given in column (2) refer, it should be noted, only to the aver- 
ages in columns (3) and (4). 
InDEX NuMBERS OF WHOLESALE PRICES COMPUTED FROM UNGROUPED AND GROUPED LOGARITHMS OF 

PRICE RELATIVES, WITH INDEX OF UNITED STATES BUREAU OF LABOR STATISTICS 


(1) (2) ; 3) ; (4) ; EOL 
Year No. of Weighted geometric mean of} Weighted geometric Link relative 
price link relatives (computed |mean of link relatives|computed from U. S. Bu- 
quotations from ungrouped data) (computed from grouped] reau of Labor Statistics 
data) wholesale price index 

1891 195 100.0 100.0 Le 
1892 195 94.4 93.8 93.6 
1893 195 101.7 101.8 102.4 
1894 195 90.0 89.9 89.7 
1895 195 101.3 TO1L.3 101.9 
1896 195 95.4 SiS, 95.3 
1897 195 100.7 100.6 100.1 
1898 195 103.4 102.6 104.2 
1899 195 107.3 107.1 107.6 
1900 195 108.8 108.5 107.5 
1901 195 99.2 99.2 98.5 
1902 195 107.0 107.3 106.4 
1903 205 101.1 100.8 101.3 
1904 205 99.9 99.6 100.1 
1905 205 100.3 100.6 100.7 
1906 205 103.5 103.6 102.8 
1907 205 106.1 106.4 105.5 
1908 205 96.2 96.0 96.4 
1909 205 106.3 106.1 107.5 
1910 205 103.0 102.9 104.1 
1911 205 94.6 94.5 92.8 
1912 205 106.5 106.8 105.9 
1913 205 100.9 101.1 100.9 
1914 391 97.8 97.9 98.1 
1915 391 101.1 101.1 102.8 
1916 391 125.8 125.8 125.8 
1917 391 138.5 138.6 13907, 
1918 389 111.7 Ab RY 109.7 
1919 389 107.1 106.8 106.2 
1920 391 109.9 110.2 109.6 
1921 391 65.3 65.4 64.9 
1922 391 101.2 101.0 LOLS 
1923 390 104.7 105.0 103.3 
1924 390 97.1 97.4 97.4 
1925 387 105.6 105.8 106.0 


(Footnote continued on next page.) 
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These index numbers are given in simple and chained form in 
the summary tables of measures relating to the different frequency 
distributions (Appendix Tables XIX-XXVII). To permit ready 
comparison of the results secured by different methods of com- 
bining price relatives these measures have been brought together in 
the following tables.2. The index numbers in Tables 93 and 94 are 
plotted in Figures 22 and 23. 


TABLE 89 


Inpex Numsers Mnasurine CHancEs IN THE LEVEL or WHOLESALE PRICES IN THE 
Unitep Srarns, 1891-1902 


Measures Computed from Fixed Base Relatives 


(1891=100) 

(1) (2) (3) (4) (S) (6) (7) (8) 
Year Un- Weighted Un- Weighted Un- Weighted | U.S. B. 
weighted arith- weighted | median | weighted geometric | of L. S. 
arithmetic metic median geometric mean index 

mean mean mean 

1891 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1892 95.4 95.1 95.9 94.3 94.5 93.8 93.5 
1893 95.1 97.4 95.7 97.1 93.9 95.8 95.7 
1894 85.7 87.3 87.2 88.3 84.3 85.7 85.9 
1895 84.3 89.6 83.5 87.8 82.8 87.3 87.5 
1896 81.5 85.1 81.9 84.1 79.6 82.8 83.4 
1897 81.0 85.2 81.8 85.4 79.3 83.7 83.5 
1898 84.9 88.1 83.9 88.7 83.0 86.4 87.0 
1899 92.5 94.8 91.0 93.6 90.2 92.1 93.6 
1900 | 100.1 102.9 99.1 102.4 97.3 100.1 100.6 
1901 99.2 102.2 97.6 100.5 96.3 99.6 99.1 
1902 102.8 109.7 98.7 104.2 99.6 106.0 105.5 


(Continuation of footnote 1, p. 230.) 

The greatest discrepancy between the geometric means computed from individual 
price relatives and those computed from the grouped data is .6, about 6-10 of one per 
cent of the average in question. This is a negligible difference, for it is less than the 
probable error of the average. This difference would, of course, tend to be greater with 
a smaller number of price quotations, but when as many as 200 commodity prices are 
utilized no material error may be expected from the employment of grouped observa- 
tions, if appropriate class-intervals be employed. 

: These numerical results are in accord with general theory concerning errors due to 
grouping. The standard error due to grouping, for both mean and standard deviation, 


has been given as VIN (in class-interval units). When the sample includes 200 ob- 
servations and a logarithmic class-interval of .03 is employed, the standard error due to 
grouping is less than 2-10 of one per cent of the average. ; 
There is one case in which it may be desirable to compute index numbers from in- 
dividual observations, without grouping, even though the observations be numerous. 
This is when averages are to be computed from link relatives, these averages to be later 
chained over a term of years. The chaining involves the cumulation of errors, a process 
which may magnify a rather slight original error. 
*The number of price quotations employed each year is shown in the general tables 
in the Appendix. The names of the different commodities included in the calculations 


for the different periods, and their weights, are given in Appendix Table I. 
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TABLE 91 


Inpex NumsBers Mrasurina CHancrs IN THE LeveL or WHOLESALE PRICES IN THE 
Unirep Sratns, 1902-1913 


Measures Computed from Fixed Base Relatives 
(1902=100) 


(1) (2) (3) (4) (S) (6) (7) 8) 
Year Un- Weighted Un- Weighted Un- Weighted | U. S B. 
weighted arith- weighted | median | weighted | geometric | of L. S. 


arithmetic | metic median geometric mean index 
mean mean mean 

1902 | 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1903" || 101.3 102.3 101.6 102.4 100.2 100.8 101.3 
1904 | 101.6 103.8 101.0 102.7 100.0 101.5 101.4 
1905 | 103.0 103.7 102.9 104.9 101.4 102.7 102.1 
1906 | 109.0 106.6 108.0 106.2 106.8 104.7 105.0 
19072)" 145-1 Se 114.6 113.8 112.8 111.6 110.8 
1908 | 106.8 108.6 109.0 109.7 104.8 106.8 106.7 
1909 | 109.9 116.3 1S 113.6 107.6 113.9 114.8 
PONOR eel Se? 120.3 tise 7d Ae, 11271 ifieZ 119.5 
fo 1 set 1HSES 110.8 RO 109.1 110.7 110.2 
TSAZ |S 11626 119.6 114.6 123.5 113.0 ae? 117.4 
LOTS S| dl O71 120.9 116.3 128}. 1 113.5 118.4 118.5 


It is not the purpose of the present inquiry to consider in 
detail the relative merits of different types of index numbers. This 
has been done in a comprehensive fashion in other investigations. 
The results in the accompanying tables, which are by-products of the 
general study, have been presented because of the interest they may 
possess to students of index numbers. Only a few comments are 
called for at this point. 

The diversity of results is apparent, a diversity that indicates 
the inherent difficulty of describing by a single measure the complex 
price movements which take place between given dates. Certain 
of the averages differ materially from the bulk of the measures 
secured. One of the results, for which Irving Fisher’s conclusions 
prepare us, is the upward “bias” of the weighted index numbers 
during the first two periods. We may compare the unweighted and 
weighted fixed base index numbers (including the chain indexes, 
but excluding the index of the Bureau of Labor Statistics) at the 
end of each of the three periods (i. e. in 1902, 1913 and 1926). In 
each of six comparisons for the year 1902 the weighted index number 
exceeds the corresponding unweighted measure. The same thing is 
true of the averages for 1918. At the end of the third period the 
unweighted measures exceed the corresponding weighted measures 
’ in all cases. This upward tendency of the weighted numbers during 
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TABLE 93 


Inpex Numsers Mrasurine Cuances In THE Leven oF WHOLESALE PRICES IN THE 
Unitep Sratss, 1913-1926 


Measures Computed from Fixed Base Relatives 
(1913=100) 


(1) (2) (3) (4) (S) (6) (7) (8) 
Year Un- Weighted Un- Weighted Un- Weighted | U.S. B. 
weighted arith- | weighted | median | weighted | geometric | of L. S. 


arithmetic | metic median geometric mean index 
mean mean mean 

1913 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1914 100.0 98.3 99.6 99.3 99.2 97.9 98.1 
1915 TOF 100.6 100.4 97.9 104.0 98.6 100.8 
1916 142.5 127.8 T7150 118.2 130.3 124.6 126.8 
1917 190.5 180.1 Ail 174.6 176.3 11252 ide? 
1918 214.7 198.5 192.3 LESTE 5 Uf 202-1 192.2 194.3 
1919 218.4 21S 208 .9 207.9 210.7 205.2 206.4 
1920 245.3 236.7 DeOES PRG) 2 233.0 225-9 226.2 
1921 160.2 155.0 154.7 151.9 151.6 146.6 146.9 
1922 154.5 155.0 15125 156.0 147.7 147.8 148.8 
1923 164.8 162.8 159.9 160.3 158.1 155.8 153.7 
1924 162.8 157.9 15673 15255 155.4 152.3 149.7 
1925 167.7 164.1 165.1 162.5 161.3 159.4 158.7 
1926 161.1 156.4 156.0 152i 154.7 150.7 151.0 


the first and second periods is an inherent characteristic of “given 
year” weighting (i. e. the use of weights based upon values at the 
second of two dates for which prices are compared). In the present 
study weights based upon post-war values are employed. This is 
not “given year” weighting, but the effect upon the index numbers 
during the two earlier periods is the same. Those commodities 
with a pronounced upward trend in price were heavily weighted, 
relatively, while those for which the trend was downward, or up- 
ward at a low rate, were less heavily weighted. 

The differences between weighted and unweighted results are 
perhaps more clearly brought out by a year-to-year comparison of 
corresponding weighted and unweighted averages. If we include 
medians and arithmetic and geometric means of fixed base relatives, 
and chain indexes constructed from medians and arithmetic and 
geometric means of link relatives, we have 126 pairs of indexes 
(weighted and unweighted) measuring price changes during the 
two periods between 1892 and 1913, and 75 pairs covering the years 
1914 to 1926. (The base years are 1891, 1902 and 1913. Duplicate 
measures for the first year after the base year have been omitted in 
these comparisons.) In 110 out of the 126 comparisons during the 
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years between 1892 and 1913 the weighted indexes are larger than 
the corresponding unweighted measures. (The comparison in each 
case is between measures differing only in respect to weight.) 
During the period 1914-1926 the weighted indexes were greater in 
only 7 out of 75 cases. 


§Price Trends and Bias in Index Numbers 


It is clear, from some of the results presented in the first chapter, 
that over a period of years the prices of different commodities differ 
materially in their long-term trends. This fact, taken in conjunction 
with Professor Fisher’s arguments concerning the effects of base year 
and given year weighting, has a distinct bearing upon the choice of 
weights in the construction of index numbers. If weights are based 
upon values (i. e. prices times quantities) at the end of a period, there 


will be an upward tendency not only in the index number for the single | 


“given year” from which the weights were selected, but for every year 
during which the trends in question continued, unless the differences in 
price trends are counter-balanced by differences in quantity trends. 
Thus, if weights based upon values in 1913 were used in constructing 
index numbers for the period 1896-1913, the weights would cause an 
upward tendency in the index for every year in the period (assuming no 
changes in quantities). For, as we have seen, the period 1896-1913 was 
marked by fairly consistent trends in individual commodity prices, and 
these trends differed materially from article to article and from group to 
group. The 1913 weighting would over-value (relatively) the commodities 
having upward trends in price, and this over-valuing would tend to 
affect every year in the period. Conversely, weighting based upon 
values at the beginning of a period will give a downward “bias” to the 
index throughout the period (again on the assumption that this tendency 
is not offset by quantity changes). Since such differences in trends may 
be assumed to exist over any considerable period of years, weights 
based upon values at any fixed date will lead to bias. (The term bias is 
used in the sense in which it is employed by Irving Fisher in The Making 
of Index Numbers.) This will be upward for index numbers relating to 
years prior to the date to which the weights relate, and downward for 
all subsequent years. Cyclical and accidental movements which affect 
prices prevailing at a single date may possibly conceal the effects of this 
bias on the index number for that date, but unless quantity changes offset 
the changes due to differing price trends the long-run tendency would be 
as indicated. 

The conclusion from this accords with that reached by Fisher, that 
weights should be based upon both base year and given year values. As 
applied to the measurement of price changes over a period of years, 
weights should presumably be averages of values at the beginning and 
end of the period, unless weights are changed from year to year. To 
employ as weights values prevailing at any single date is to introduce a 
persistent bias which will distort comparisons both backward and for- 
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ward in time. The degree of distortion depends upon the degree of dif- 
ference between the trends of the commodity prices employed and upon 
the degree of difference in quantity trends. These differences, for the 
period 1896-1913, doubtless account for the consistently higher values 
of the weighted measures. It is probable that similar differences in 
oe will develop during the period of relative stability which began in 

In view of this fact, the practice of basing weights upon the most 
recent quantity and value figures available provides no solution of the 
weighting problem, if comparison over a number of years be sought. 
Comparison of recent years are presumably more accurate, of course, if 
recent weights be employed. 


We may note in the above tables the close agreement between 
the Bureau of Labor Statistics index number and weighted geo- 
metric means of price relatives. In making this comparison it 
should be remembered that the constituent commodities are the 
same, with minor exceptions, and that the weights employed in the 
weighted index numbers constructed in the present study do not 
differ materially from those employed in constructing the index of 
the Bureau of Labor Statistics. 

The most erratic of the index numbers are the chained arith- 
metic means of link relatives during the third period. Both weighted 
and unweighted measures of this type show excessively high values 
during the years following 1916. In contrast, the chained medians 
give results for the third period very close to those given by the 
Bureau of Labor Statistics index and the weighted geometric means.! 


*The various results presented above and in the Appendix make it possible to test a 
statement made by Edgeworth (Second Memorandum on Variations in the Value of 
Money; reprinted in Papers Relating to Political Economy, Vol. I, p. 330) that “the 
Median seems to keep closer to the Geometric (mean) than to the Arithmetic (mean).”’ 
If this were so it would accord with the suggestion made by Edgeworth and endorsed by 
other economists that price relatives tend to group themselves according to a logarith- 
mic normal law, a subject which will receive some attention in a later section of this 
volume. In all, we have 136 distributions in which the location of geometric means, 
arithmetic means and medians may be compared. In 57 of these distributions the 
median is closer to the arithmetic average, in 79 closer to the geometric. (In making 
this comparison, the original averages of link relatives, before chaining, have been em- 
ployed.) This accords with Edgeworth’s statement, though it is clear that the relation- 
ship is not an invariable one. It does not appear to prevail in the distributions of fixed 
base relatives, for the median was closer to the arithmetic than to the geometric mean 
in 38 out of 70 such distributions. In 48 out of 72 distributions of link relatives the 
median was closer to the geometric than to the arithmetic mean. (Six duplicated dis- 
tributions have been omitted in arriving at the total of 136, given above.) F 

A somewhat similar point, dealing with the relations between the arithmetic and 
geometric means and the mode, has been made by Wesley C. Mitchell. Dr. Mitchell 
gives as one of the advantages of geometric means that “they are likely to be nearer the 
modes of the distributions they represent than are arithmetic means.”’ (The Making 
and Using of Index Numbers, Bulletin 284, U. S. Bureau of Labor Statistics, p. 71.) 
The results now in hand permit this statement to be tested. Using the computed modes 
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The true story of wholesale price changes from year to year 
during the period from 1890 to 1926 is told by the frequency dis- 
tributions to which these various index numbers relate and in 
terms of which they must be interpreted. The averages which de- 
scribe the central tendencies of these distributions provide a con- 
densed account of one phase of the price changes which interest us. 

The reason for the changes in the price level which are reflected 
in the shifts in these central tendencies has been a subject of some 
controversy, but it is not a matter which concerns us at present. 
We may assume it to be due to a single force or combination of 
forces. All prices are subject to the action of this force, but all are 
not equally affected by it. Some prices are rendered relatively 
inert by contract or custom, while others are peculiarly sensitive to 
the action of a general price-raising or price-lowering force. It is 
the failure of prices to change in the same proportion, and the 
presence of many specific price-making factors affecting individual 
commodities, that generate the problems of internal instability 
which are discussed below. 

Our immediate problem, the measurement of changes in the 
general level of prices, is affected by these individual variations. 
Because of the differences between individual price changes, mea- 
sures of central tendency are subject to some degree of error when 
computed from a sample and assumed to apply to the general popu- 
lation of prices. The size of this sampling error is a consideration of 
some importance in the selection of an index number, for the re- 
liability of a given index number depends in part upon the mag- 
nitude of this error. 


§ Reliability of Index Numbers! 


_ It has been possible, from the results of the present inquiry, to es- 
timate the standard errors of most of the index numbers represented 


for both fixed base and link relatives, but during the period 1914-1926 the geometric 
mean is closer to the mode than is the arithmetic mean in five-sixths of the distributions 
studied. During periods of rapid price rise there appears to be a pronounced tendency 
of the type suggested by Dr. Mitchell, but no such tendency is apparent at other times. 
_, ‘There has been some debate concerning the application of the calculus of probabil- 
ities in the analysis of prices in combination, particularly in reference to the interpre- 
tation of index numbers. Recent opinions on this subject are summarized in “The 
Element of Probability in Index N umbers,” by F. Y. Edgeworth (Journal of the Royal 
Statistical Society, Vol. 88, 1925, pp. 557-575). Professor Edgeworth points out that the 
role of probabilities in the construction of index numbers of prices is implicitly recog- 
nized when it is admitted, as all authorities admit, that sampling plays a part in the 
determination of such index numbers. 


in this comparison, we find practical equality between the results for the pre-war years 
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above. This has been done, for unweighted arithmetic and logarithmic 
(geometric) means, by the application of the usual formula: 


aa oO 
M VN 

It has been recognized in applying this formula that the results secured 
are only approximations to the measures desired, but the approximation 
is sufficiently accurate for the purpose in mind, which is the comparison 
of measures relating to different index numbers computed from the same 
data. The use of this formula involves, of course, the assumptions that 
arandom sample has been chosen, that the original observations are un- 
correlated, and that the number of observations is sufficiently large to 
justify the use of the observed standard deviation in place of the standard 
deviation of the entire population. None of these conditions is fully 
satisfied in dealing with commodity prices. Reference is made below 
to the question of intercorrelation. In comparing different measures 
computed from the same original observations it may be ignored. 

The standard errors of the weighted means are affected by the 
weights employed. Bowley has derived the following formula for the 
computation of such errors: 


o V4 Cw 
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(where ow represents the standard deviation and w represents the mean 
of the weights). As Professor Bowley points out, this formula must be 
applied with some reservations, but it probably provides reasonable 
estimates of the errors involved. 

The geometric means have all been computed from frequency dis- 
tributions of logarithms of price relatives. Their standard errors, which 
were originally computed in logarithmic terms, have been expressed in 
natural form as percentages of the corresponding geometric means. To 
secure comparability the standard errors of arithmetic means have also 
been expressed as percentages of the averages to which they relate. All 
these measures of reliability have been summarized in the following 


table. 


1Bowley has dealt with this subject in Hlements of Statistics (4th edition) pp. 316- 
326, and in “The Measurement of the Accuracy of an Average,” Journal of the Royal 
Statistical Society, Vol. 75 (1911) pp. 77-88. ; 

This formula is applied for the purpose of securing approximate measures of the 
sampling errors to which the various weighted averages are subject. It may be used, 
says Bowley, when the weights are known and are not subject to error. This condition 
is not entirely fulfilled in the present instance. The abnormal distribution and wide 
variation of the weights furnish additional reasons for not accepting the measures of 
error given by this formula as numerically accurate. These measures may, however, be 
accepted as estimates sufficiently accurate for the comparisons here to be made. 
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TABLE 95 


Measures Inpicatinc THe Sampuinc RELIABILITY OF Various InpEx 
Numpers, BY Years! 


(Standard errors of arithmetic and geometric means, expressed as percentages of the 
corresponding averages.) 


(1) | @) (3) (4) (5) (6) (7) (8) (9) (10) 


Year | No. Fixed base relatives _ _ _ Link relatives 
of Unweighted Weighted Unweighted _ Weighted 

price | arith- geo- arith- geo- arith- | geo- arith- geo- 

series| metic | metric | metic | metric | metic | metric metic | metric 
1891 | 195 94 94 3] SLN83 2.02 
1892 | 195 oli 81 1.38 1.39 aad 81 1.38 1.39 
1893 | 195 | 1.16 tas 2.44 2.34 .92 88 | 1.65 1.58 
1894 ; 195 | 1.21 132 2.41 2256 .80 83 | 1.50 1282 
1895, 195) 1.36 1.35 3 2S! 2.80 .98 oT 202 187 
1896 | 195 | 1.49 1.63 3.07 3.06 O41 OSs met ead 1.87 
1897 | 195 | 1.39 17°54 Deo 2.50 Lele ts 10 80 1.86 
1898 | 195 | 1.50 153 2.44 2 SG 86 S35] deo? 1.48 
1899 | 195 1.61 1.67 on2s 3h UH 1265) Sel O nl eee 7 2.01 
1900 | 195 | 1.67 iL Kay 3.07 3.06 .89 Sia 19 1.61 
TOOTS SOS a ie 75 1.78 2.96 2.99 .93 90 | 1.48 1252 
TO | TIES | ah 1.82 3.45 3.40 .89 93 1.61 1.64 
1903 | 205 78 84 ted 1.81 78 SAO eae 1.81 
1904 | 205 | 1.20 1.24 2.61 2.66 85 st |] TI aie 1.92 
TOOSE 2055) 1230 1.30 2.50 2.54 67 Us| calles: (LES ¥/ 
1906 | 205 | 1.43 1839) 2536 Desi Lo 75 1.47 1.44 
1907 | 205 | 1.46 1.42 2.28 2.96 ALS 76 | 1.00 1.06 
1908 | 205 | 1.32: 1.42 2a25 2.41 .92 95 1.54 108 
1909 | 205 | 1.40 1.46 2.54 2.61 ath) 74) 1.45 1.42 
POTOSI 2055) ele 77 1.63 2.97 2.91 78 On) eles Ss 1.48 
HO |) AOS | ala 1.82 Ph ahs) 2.76 Oe: HN eas, 1.63 
19122052201 ROOD, Bro?! 2.60 14 iis, || waxes 1.36 
LOTS E20 5a wala 1.63 Re 2.65 .79 83} 1.63 1257 
1914 | 391 . 66 61 .92 .96 66 61 .92 .96 
MSHI | eked [Pe aes 1.34 2.82 ROS UE Sab lks Gk gy. 1.38 
HOKS |) BEE I hoe 1.66 2.95 1.91 127 1030eo 99 1.79 
OU SREP FSS) Lae 2.99 2.64 ME || RS Pe 1.61 
1918 | 389 | 2.82 1.64 2.50 2.38 DOOR ed Ose me tier 1.86 
1919 | 3912] 1.64 1.38 2.14 2a25 L230 e le 2k etn OG 1255 
1920 | 391 1.68 1.66 2.64 2.84 D243 |e Sol aaa 2205 
1921 | 391 1.65 dS 2.76 3.08 Ueto Mh alos 2 335 2.40 
1922 | 391 1.46 1.56 2.40 2.74 .99 S| aleey/ 1.54 
1923 | 390 | 1.48 1.59 2.45 2.82 sie 72} 1.44 1.44 
1924 | 390 | 1.52 1.58 2.42 Qala. 73 66 | 1.08 1.08 
UPA IIT SEVE |) aes 1.41 ele 2513 78 683) 1682 1550 
120m eo Commedia 1.48 Py OHS) 2.41 Syl Syep |) VE alll UL stl 


1The bases of the fixed base relatives in the 


D ] three periods are average prices in 1891, in 1902 ,and in 1913, 
2389 link relatives were employed. 


In comparing these results for the different classes of index numbers, 
an essential difference between the weighted and the unweighted measures 
should be borne in mind. The standard errors of the weighted means 
tend, in general, to be larger than the standard errors of the unweighted 
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means. The difference between the errors of weighted and unweighted 
means is likely to be material when the dispersion of the weights is great, 
as It is in the present case. While a recognition of this difference is im- 
portant in comparing the weighted and unweighted index numbers, the 
fact that the error of the weighted index is greater in a given case does 
not necessarily mean that the unweighted measure is preferable. The 
ultimate standard for the weighted mean, the standard in terms of which 
sampling fluctuations are judged, is the weighted mean of the entire 
population from which the sample is drawn. The ultimate standard for 
the unweighted mean is the unweighted average of the entire population. 
If the former standard is the one we wish to approach, the weighted 
average of a sample may do it better than the unweighted, though the 
standard error of the weighted mean be greater than that of the un- 
weighted. This same point holds in respect to the other averages com- 
pared. The question as to which average we would use if we were 
computing it from the entire population of price relatives is thus not an- 
swered by a comparison of standard errors. Sampling stability is, 
however, one important criterion of excellence in an index number, and 
measures of sampling reliability possess considerable practical and 
theoretical importance. 

The figures in Table 95 may be used in comparing, in respect to 
sampling stability, unweighted and weighted averages, averages com- 
puted from fixed base and link relatives, and averages computed from 
relatives in logarithmic and in natural form. 

The preceding discussion touched upon the first of these com- 
parisons. We should expect the unweighted average to be less subject 
to sampling fluctuations than the weighted, and this is borne out by the 
results. When 136 different pairs of index numbers, each pair differing 
only in the matter of weighting, are compared, the unweighted average 
is found to have the smaller standard error in 131 cases. The only ex- 
ceptions are arithmetic averages of link relatives for the year 1915, and 
arithmetic averages of fixed base relatives for the years 1915-1918. In 
these years the weighted average, in spite of its being subject to special 
sampling errors because of the use of widely dispersed weights, was liable 
to smaller sampling fluctuations than the unweighted. In years of ex- 
ceptional price movements the simple arithmetic average of price rela- 
tives is particularly subject to sampling errors, because of the very wide 
dispersion of the unweighted relatives. 

As we should expect, averages of link relatives are marked by smaller 
sampling errors than are averages of fixed base relatives. This is true in 
all of the 128 cases in which direct comparison is possible. This merely 
confirms the well-established principle that measures of year-to-year 
price changes are more accurate than measures of price changes between 
more widely removed dates. 

The comparison of logarithmic and natural measures, after they have 
been reduced to comparable terms, gives a net result slightly in favor of 
the arithmetic figures. It is possible to make 136 direct comparisons be- 
tween measures of reliability for averages which differ only in the form 
of the relative employed in their computation (i. e. logarithmic or na- 
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tural). In 72 cases the standard error of the arithmetic measure is less 
than that of the logarithmic measure, in 58 cases the logarithmic mean 
is the more reliable, while in 6 cases the two are equal. This enumeration 
takes no account of the magnitude of the differences between the mea- 
sures of reliability. If this be done, the odds swing somewhat in favor of 
the logarithmic measures, even though they be slightly behind on the 
above count. In years of 'extreme'fprice disturbance the arithmetic 
_ Measures are subject to wide sampling fluctuations, while the logarith- 
mic measures are much more stable. In 1916 the standard error of the 
unweighted arithmetic mean of fixed base relatives was equal to 4.66 
per cent of the average; the standard error of ithe unweighted 
geometric mean was only 1.66 per cent ‘of the average. In no case is 
there any difference of this magnitude in favor of the arithmetic mean. 
Over the six year period from 1915 to 1920, which was marked by 
great price increases, the logarithmic measures were more reliable 
17 times out of 24. The conclusion to which these comparisons lead is 
that during normal times there is little to choose between the arith- 
metic and logarithmic measures of price change in the matter of sam- 
pling reliability, but that the arithmetic measures are much less 
reliable during periods of extreme disturbance. 

Averages of the standard errors of the different index numbers for 
the periods 1891-1913 and 1914-1926 are shown in the following table. 
These are expressed as percentages of the averages to which they refer. 


TABLE 96 
AVERAGE STANDARD Errors or VARrous INDEX NuMBERS 


(1) (2) 3 

Type of index number Average standard fous Ende 
error, 1891-1913 error, 1914-1926, 

(1892-1913 for fixed] as percentage of 

base index numbers), mean 
as percentage of |(based on 385-391 
mean price quotations) 
(based on 195-205 


price quotations) 


Unwtd. arithmetic, fixed base relatives 1.46 2.09 
Unwtd. geometric, fixed base relatives 1.46 1.49 
Wtd. arithmetic, fixed base relatives 2.59 Did? 
Wtd. geometric, fixed base relatives 2.64 DBS) 
Unwtd. arithmetic, link relatives 87 1.03 
Unwtd. geometric, link relatives 87 94 
Wid. arithmetic, link relatives hacen! 1.64 
Wtd. geometric, link relatives 1.61 1.56 


___These figures give a fairly accurate indication of the Sampling re- 
liability of these different index numbers. In comparing these averages 
it must be remembered that the standard errors of the fixed base measures 
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tend to increase somewhat as the base becomes farther removed, because 
of the secular increase in dispersion. This does not invalidate the com- 
parison of the various measures relating to fixed base relatives over a 
given period. Fixed base measures relating to different periods are not 
directly comparable, however, nor are link and fixed base measures. Again, 
we must note in interpreting these figures that the number of quo- 
tations included is one of the factors upon which the standard error of 
the mean depends. The figures in column (3) above are based upon 
samples each consisting of 385 to 391 observations; the figures in column 
(2) relate to samples of from 195 to 205 observations. If the dispersion 
were constant and the degree of intercorrelation were the same in the two 
groups,! the errors of averages based upon 390 measures would be about 
two-thirds as great as the errors of averages based upon 200 observations. 
Since no account of intercorrelation has been taken in these calculations, 
the larger errors of the later averages are due to the wider dispersion of 
prices during the war years. 

The identity of the results for arithmetic and geometric measures 
during the years from 1891 to 1913 is noteworthy. The standard errors 
of arithmetic and geometric averages of unweighted link relatives during 
this period averaged .87 of 1 per cent. For unweighted fixed base rela- 
tives the standard errors averaged 1.46 per cent in both cases. The 
standard errors are greater for weighted averages, but again there is no 
marked difference between the measures relating to arithmetic and 
geometric averages. 

The results for the years 1914-1926 indicate that under the price 
conditions of this period the standard errors of unweighted averages of 
link relatives computed from about 390 cases amounted to about 1 per 
cent of the means to which they related, while the standard errors of 
weighted averages of link relatives slightly exceeded 1.5 per cent. In 
each case geometric averages had somewhat lower standard errors than 
arithmetic averages. Standard errors of averages of fixed base relatives, 
which ran from 1.49 per cent for unweighted geometric measures to 2.42 
per cent for weighted arithmetic averages, were abnormally high for the 
period covered, because of the exceptionally wide dispersion of prices. 

In the present case it is not true that the degree of intercorrelation is the same in 
the two groups. Many of the series added by the Bureau of Labor Statistics for the 
period beginning in 1913 represent duplications of series previously used. Thus four 
series of wholesale prices of wheat were added to the one series employed before 1913, 
and two series of cattle prices were added to the two series entering into the earlier cal- 
culations. The correlation between these different series relating to the same commodity 
is not perfect, hence the addition of the new series adds something to the reliability of 


the index number. But the additions do not have the same effect, in reducing the 
sampling error, as would an equal number of price series which were quite independent 
reviously used. otis 
‘ etal Panera be true of index numbers of prices that the reduction in the 
sampling error with an increase in the number of commodities included will be less than 
that which the theory of sampling would lead one to expect. No general rule can be 
laid down, since the effect of an increase in the number of commodities in a given case 
will depend upon the degree to which these duplicate quotations previously included. 
Professor Fisher has suggested that if account be taken of weights, instead of number 
of commodities, a closer approach to results consistent with probability theory will be 


secured. (The Making of Index Numbers, pp. 336-340.) 
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Under conditions of normal dispersion, over a corresponding period, 
these would be about two-thirds as large.t ae. : 

In computing the various measures of reliability given above use 
has been made of the customary formula for the standard error of a 
mean. One of the conditions necessary to the application of this for- 
mula is that the various observations shall be independent of each other. 
This condition is not fulfilled perfectly in combining prices. It is ob- 
vious, for example, that the quotations on the various grades of wheat 
are correlated, and that the price of steel billets is notindependent of the 
price of pig iron. Professor A. L. Bowley has recently completed a com- 
prehensive study in which he has sought to determine the precise degree 
of intercorrelation prevailing between wholesale commodity price series. 
He has found that the degree of intercorrelation is not as great as is 
commonly assumed. He is able to reach quite definite conclusions as to 
the number of independent observations to which the recorded quotations 
employed in the Sauerbeck-Statist index are equivalent. The 45 com- 
modity price series actually employed in constructing the index are 
equivalent to 39.5 independent price series, each with the standard de- 
viation typical of the 45. But since 10 of these 45 series are themselves 
averages of 10 pairs of original quotations, allowance is made, in another 
calculation, for the presence of these additional series. The 55 series of 
price quotations are the equivalent, according to Bowley’s calculations, 
of 43.5 uncorrelated commodity price series, each with the standard 
deviation typical of the 55. 

These conclusions are based upon the hypothesis that the secular 
movements of the various price series are independent. The adjust- 
ments noted above are intended as corrections for correlation between 
short period variations of these price series. 

In tracing relations among the 45 primary price series studied, 
Bowley found only 52 cases (out of 990 possible combinations) in which 
the correlation was as great as .30. The quantities correlated were 
derived by expressing the price relative of a given commodity in a given 
year as a percentage of the general price index for that year. When the 
effects of rectilinear trends upon the individual commodity price series 
were eliminated, only 35 correlations reached or exceeded a value of . 30. 
(Although the full 990 coefficients were not computed, the procedure 
employed probably resulted in the finding of most, if not all, of the sig- 
nificant correlations. )2 


’There is a sharp distinction, of course, between the “sampling error?’ to which 
the above measures apply and the “instrumental error’ with which Professor Irving 
Fisher deals in The Making of Index Numbers (pp. 225-229). Professor Fisher is con- 
cerned with the degree of mathematical accuracy which may be secured in handling 
certain price and quantity data. He concludes, after comparing the results secured 
by the application of the thirteen most accurate formulas to the same data, that the 
“probable error” involved seldom reaches one-tenth of one per cent, and is generally 
very much smaller than this figure. This measure of Fisher’s does not relate to the 
error involved in generalizing the results obtained from a sample, and does not stand 
in any simple relation to the sampling errors given in Tables 95 and 96. 

*This study is described in “The Influence on the Precision of Index Numbers of 
Correlation between the Prices of Commodities” in the Journal of the Royal Statistical 
Society, Vol. 89, Part II (1926) pp. 300-319. The investigation covered the period 
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Without making a study similar to that of Bowley it is impossible 
to state precisely the degree of intercorrelation between the price 
series utilized in the present investigation. It seems reasonable, upon an 
inspection of the figures, to assume that approximately the same degree 
of intercorrelation found in the Sauerbeck series prevailed among 
the price series entering into our pre-war calculations. There seems, 
however, to be considerably more intercorrelation and duplication 
in the 390 series used in calculations for the years since 1913. It may 
be estimated that the price series covering the years 1890-1913 (varying 
from 195 to 205 in number) are the equivalent of about 160 un- 
correlated series, and that the series available for the years 1914-1926 
(varying from 385 to 391) are the equivalent of about 270 uncorrelated 
series. (Some account has been taken, in arriving at these estimates, of the 
differences in the markets from which quotations are drawn.) Upon the 
basis of these estimates the standard errors of the various index num- 
bers relating to the pre-war years should be increased by about 12 per 
cent, and the standard errors for the years from 1914 to 1926 should be 
increased by about 20 per cent. 

It is possible to compare one of the present results with a similar 
figure derived by Bowley. Bowley finds that the probable error of an 
unweighted geometric mean of relatives computed from the Sauerbeck- 
Statist list of wholesale prices for the year 1913 (1901 being the base) 
was 2.25 per cent. (The probable error is here expressed as a percentage 
of the mean.) The probable error of the corresponding index for the 
United States for the year 1913 (on the 1902 base) was 1.22 per cent. 
Bowley’s measure is derived, in this case, on the assumption that the 
price series employed are equivalent to 40 independent series, while the 
American figure is derived on the assumption that the 205 relatives are 
equivalent to 160 independent observations. Under these conditions, 
and assuming approximately the same degree of price dispersion in the 
two countries, the probable error of the American figure would be about 
half that of the British average. The actual measures are very close to 
this relation. (The difference of one year between the base periods would 
have no material influence upon the degree of dispersion.) 


2. A Monruty Price InpEx: CHANGES IN THE Prick LEVEL 
Over Twetve-Montu INTERVALS 


In later sections dealing with the dispersion and displacement 
of prices use is made of monthly link relatives, each link covering a 
twelve-month period. That is, the price of a commodity in Jan- 
uary, 1926, is expressed as a percentage of the price in January, 
1925; the price in February, 1926, is expressed as a percentage of 
the price in February, 1925, and so on. These relatives may be 
1867-1913. The results of an earlier study by Bowley, touching upon the same subject, 


are given in a memorandum of the London Cambridge Economic Service (Special M em- 
orandum No. 5, February, 1924) “Relative Changes in Price and other Index Numbers. 
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used in constructing index numbers of prices. The indexes thus 
secured differ materially from those of the usual type, which measure 
changes in reference to a constant base. This method of measuring 
price changes was first suggested by A. W. Flux,! but has not been 
widely employed. It possesses certain distinct advantages, par- 
ticularly in connection with the measurement of internal shifts in 
price relations. 

Weighted geometric means of such relatives, computed from 
the prices of 100 commodities,? are plotted in Figure 24. This 
index covers the years 1920-1926. The wholesale price index of the 
United States Bureau of Labor Statistics has been put in the same 
form (i. e. each monthly value has been expressed as a percentage 
of the value for the same month during the preceding year) and 
carried back, by months, to 1901. It will be noted that there is a 
very close correspondence between the two sets of index numbers 
during the period covered by both. The index of the Bureau of 
Labor Statistics is shown in its original form (1913 =100) as well as 
on the twelve-month link basis, to permit comparison. 

The movements of the twelve-month link index differ from 
those of the fixed base index and require, of course, a different in- 
terpretation. The points at which plotted values of the link index 
lie upon the 100 line mark the dates when the price level was pre- 
cisely the same as at dates twelve months preceding. A high point 
on this curve marks the date when the price level was at its maxi- 
mum, in comparison with the level twelve months preceding. Thus 
a high value was reached in April, 1920. Until October, 1920, 
the index was above the values recorded twelve months earlier, 
but by smaller amounts than in April. The lowest point of the price 
index was reached in June, 1921. Not until May, 1922, was the 
price level back to that prevailing twelve months earlier. The index 
rose after June, 1921, because after that date the index was not 
as far below the figure for the twelfth month preceding as it was in 
June. Viewed in this light, the low point of that price cycle came in 
June, 1921, instead of in J anuary, 1922, when the lowest value in ref- 
erence to a fixed base was recorded. 

This price level index traces out the major cyclical movements 
very clearly. The turning points precede, in general, those in the 


“The Measurement of Price Chan es,” Journal th l sta ] 
OMeE(IOuy Gentes 100 g of the Royal Statistical Society, 


_ For the list of these commodities, see p. 271. The monthly values of the index are 
given in Table 103. 
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fixed base index of the usual type. This is clear from the following 
summary. 
TABLE 97 


CoMPARISON OF TURNING Pornts, UNITED STATES Bureau or Lasor Sratistics 
. Inpex (1913=100) ann Twetve-Monta Linx InpEx 


(1) (2) Pe) (4) 

Period number1 Turning points Number of months by 

Fixed base Twelve-month which link index pre- 

index link index cedes (—) or lags behind 

(+) fixed base index 

7 (low) July, 1901 April, 1901 — 3 
8 (high) Oct 1902 Oct., 1902 0 
(low) July, 1904 Oct., 1903 —9 
10 (high) Oct., 1907 July, 1907 — 3 
11 (low) Feb., 1908 Feb., 1908 0 
12 (high) April, 1910 March, 1910 —1 
13 (low) June, 1911 April, 1911 —2 
14 (high) Sept., 1913 May, 1912 —16 
15 (low) Nov., 1914 Nov., 1914 0 
16 (high) Sept., 1918 July, 1917 —14 
17 (low) Feb., 1919 Sept., 1919 ae 
18 (high) May, 1920 April, 1920 —1 
19 (low) Jan., 1922 June, 1921 —7 
20 (high) April, 1923 Jan., 1923 8 
21 (low) June, 1924 April, 1924 ae 
22 (high) March, 19252 June, 1925 + 3 


1The numbers refer to the periods defined on p. 81. 


2This value was 161 -0. The real turning point came, however, in August, when a second high of 160.4 
was recorded. The turn in the link index came two months before the latter date. 


There is no necessary relationship which would cause the turns 
in the twelve-month link index always to precede the turns in a 
fixed base index, but this will generally be so. This is because the 
rate of advance (or of fall) in the fixed base index of prices is retarded 
before the maximum (or minimum) value is reached. Only under 
rather exceptional conditions will’ the twelve-month index lag be- 
hind the fixed base index in its major turns.1 

The reference of price changes to a date twelve months before 
has certain advantages. If there were seasonal changes in the price 
index (of which there is no clear evidence) they would be eliminated. 
Again, the values of such an index fluctuate about the base line (i. e. 
the 100 line). The effect of a consistent trend is not, of course, 
eliminated, but it appears in a form somewhat different from that 
to which we are accustomed. The effect of an upward trend on a 
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twelve-month index of this sort would be to increase the number of 
entries above 100, intensifying and lengthening the swings of the 
index above the base line. A downward trend would have the 
reverse effect. 

An index of this type cannot, of course, replace those of the 
familiar fixed base type, but it is useful in presenting price fluctua- 
tions in a somewhat different light. In its construction it accords 
with the current practice of comparing prices at a given date with 
prices prevailing at a date twelve months earlier. And, as will 
appear later, it is a useful companion measure to certain measures 
of dispersion and displacement which appear to be most significant 
on a twelve-month basis. 

The measures discussed in the preceding pages relate to a first 
and extremely important aspect of price instability—instability of 
the general level of prices. There have been presented different 
types of index numbers which measure, with varying degrees of ac- 
curacy, the changes through which the level of wholesale prices has 
passed since 1890. Certain points of some technical interest, re- 
lating to weighting and to the reliability of different types of index 
numbers, have been noted in passing. It has not been the purpose 
of this section, however, to discuss the technique of index number 
construction, and no attempt has been made to deal with the 
various ‘‘crossed”’ formulas derived by Professor Irving Fisher. 

But it is an inadequate survey of the price problem which 
contents itself with the information concerning price changes which 
is yielded by index numbers of the type given above. These are 
merely averages of diverse distributions of price relatives, and they 
relate only to one aspect of price behavior. Other important aspects 
are still to be described. When this has been done, and appropriate 
measures have been computed, the relation of instability in the 
price level to other types of price instability may be considered. 


IV Price Dispersion! 


Of those aspects of price behavior which are not reflected in 
the movements of an index number of the orthodox type, probably 


1] regret that I was not able to include in this section the results secured by Dr. 
Maurice Olivier in his study of price dispersion (Les Nombres Indices de la Variation 
des Prix, Paris, Giard, 1927, pp. 90-98.) His book came into my hands after the text 
of this volume had gone to the printer. This study of price dispersion, based upon the 
movements of the price series used in the construction of the Federal Reserve Board’s 
index of wholesale prices for France, covers the years 1920-1924, by months. Arith- 
metic and logarithmic measures of dispersion are employed. Dr. Olivier finds, during 
this period, a tendency toward a positive relationship between changes in the price 
level in France and the dispersion of price relatives in natural form. 
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the most obvious is the variation, or dispersion, of price relatives 
about their average values. It is this factor of dispersion which 
now calls for consideration. 


1. Nature AnD SIGNIFICANCE OF PRICE DISPERSION 


The nature of price dispersion is indicated by the column dia- 
grams plotted above in Figure 21. In some years there is a fairly 
close concentration of the various price relatives about their mean 
values. The figure for the year 1926, showing unweighted link rel- 
atives on the natural scale, exemplifies this situation. In other years 
there is a wide scatter, the individual price relatives deviating 
materially from the average. The column diagram of unweighted 
fixed base relatives on the natural scale for the year 1918 illustrates 
dispersion of this type. 

The dispersion of price relatives has practical significance from 
two different viewpoints. If our purpose be to measure the degree 
of change in the price level between two different dates we may treat 
each price relative as a single observation, a single attempt to 
measure the change in the purchasing power of the dollar. When 
the price relatives are closely concentrated about. their average 
value we have a situation corresponding to that which prevails 
when a very accurate field piece is directed upon a target, or when a 
group of experienced surveyors measure a certain distance. Each 
individual observation is marked by a very small margin of error. 
The average of these individual observations carries, therefore, 
considerable weight as a close approximation to the true value. 
When, on the other hand, the price relatives are widely dispersed 
each one gives a measure of the change in the purchasing power of 
the dollar which is marked by a wide margin of error, and the 
average has less significance as a representative figure. This must 
be taken to mean that the force which is affecting the price level (or 
the purchasing power of the dollar) is less direct in its incidence, 
that it is obscured and complicated by the action of a diversity of 
factors which affect individual commodity prices. Each price 
relative constitutes a less accurate observation upon the change in 
the purchasing power of the monetary unit than is the case when 
the relatives are closely concentrated. 

An index number of prices of the usual type may be looked 
upon, therefore, as a measure of the intensity of the force, or com- 
bination of forces, which is affecting the general price level. An 
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FIGURE 25 
Relative Prices of Ten Minerals, with their Geometric Mean, 1913-1926. 
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FIGURE 26 : 
Link Relatives of Ten Minerals, with their Geometric Mean, 1913-1926. 


(The x-scale and the legend of Figure 25 apply also to Figure 26.) 
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index of dispersion is a measure of the intensity of the disruptive 
forces, the forces which are operating not to change the price level 
but to change individual commodity prices in unequal degrees. The 
less direct the incidence of the force which is acting upon the price 
level, and the greater the relative importance of the host of specific 
price-making factors which affect individual commodities, the more 
widely dispersed will the price relatives be. The validity and the 
significance of any index number depend, therefore, upon the dis- 
persion of the price relatives upon which it is based, and a measure 
of dispersion is a necessary complement to such an index number. 

The disruptive forces possess interest and significance in their 
own right. For every inequality of movement affects the buying 
and selling relations upon which the movement of goods depends. 
Every inequality of movement introduces some element of instability 
into the price system. This point may perhaps be made clearer in 
terms of specific commodity prices. Figure 25 shows the move- 
ments from 1913 to 1926 of the relative prices of ten commodities, 
on the 1913 base. Only ten are plotted, for the sake of simplicity. 
A truer picture of the actual situation would be given if 400 or more 
series were represented. In Figure 26 link relatives of the same 
commodities are plotted. In both charts the movements of the 
geometric means of the individual relatives are indicated. The 
point need not be argued that the differences in the degree of price 
change shown in these charts involve material readjustments in 
trade relations. The importance of these relations is obvious when 
the commodities considered are those entering into a connected 
series of trading operations, such as cattle, hides, leather and shoes. 
Movements of relatives derived from wholesale prices of these 
commodities are shown in Figure 27. 

Individual commodity prices are constantly changing, and 
since most price-making factors are localized and specific in their 
incidence, any large group of commodities will show many inequali- 
ties in the direction and degree of change. Such inequalities are 
more pronounced at certain times than at others. Interest at- 
taches, therefore, to variations in the degree of dispersion, and to 
the relation of such variations to fluctuations in the price level and 
to changes in business conditions. 

These matters have received some attention from students of 
prices in the past. F. Y. Edgeworth touched upon this subject in 
his classic Memoranda. Wesley C. Mitchell has made use of an in- 


Reprinted in Papers Relating to Political Economy, MacMillan, London, 1925, Vol. I. 
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FIGURE 27 
Dispersion or RELATED Price Serres. 
Relative Prices of Cattle, Hides, Leather and Shoes, 1913-1926.* 
(1913 =100) 
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*The prices here plotted relate to the commodities numbered 15, 42, 166 and 441. 


genious method of picturing price dispersion, and has discussed the 
relation of price dispersion to changes in the general price level.1 
Norman Crump, in a more recent study,? has tested various methods 
of measuring price dispersion and has suggested that it may be 
possible to trace some relation between the degree of dispersion 
and the future course of the price level. 
It remains to test these relations, and to inquire as to the 
1Business Cycles, University of California Press, 1913. The Making and Using of 
Index Numbers (Part I of Bulletin 284, U. S. Bureau of Labor Statistics), 1921. 


2“The Interrelation and Distribution of Prices and their Incidence upon Price 
Stabilization.” Journal of the Royal Statistical Society, Vol. 87, Part II, 1924. 
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general economic significance of price dispersion. The first step is 
the construction of a suitable measure of dispersion. 


2. THe MEASUREMENT OF PRICE DISPERSION 


Most of the customary measures of variation have been applied 
from time to time in the measurement of price dispersion. The 
modulus («v2) was employed by Edgeworth, though the use to 
which he put the measure differed somewhat from that in mind at 
present. Wesley C. Mitchell made effective use of deciles in pic- 
turing the dispersion of price relatives. Dr. Silverstolpe has em- 
ployed the mean deviation.1 Irving Fisher, in connection with the 
studies described in The Making of Index Numbers, made use of the 
standard deviation, computed from relative prices and from loga- 
rithms of relative prices. Norman Crump experimented with the 
arithmetic standard deviation and the logarithmic standard devia- 
tion. ‘The measures finally employed by Crump were three in number, 
the arithmetic standard deviation, the arithmetic coefficient of varia- 
tion, and a measure of the “angle of deviation,” derived from the 
standard deviation and the arithmetic mean2 A. L. Bowley has 
made use of the “mean percentage divergence,” a measure similar to 
the mean deviation, except that the variations which are averaged 
are the percentage deviations of individual relatives from their 
geometric mean.* 

In the present study there have been employed several mea- 
sures of dispersion, corresponding to the different averages cited 
above. The basic measure, in every case, is the standard deviation. 
This is in natural form when the price relatives are combined as 
natural numbers. If we assume, in handling price relatives, that 
we are dealing with material which has most significance in logarith- 
mic form, then the standard deviation in logarithmic form, or some 
derivative of it, is the logical measure to employ. This measure has 
precisely the same meaning in respect to logarithms that the 
standard deviation has in dealing with natural numbers. For con- 
venience in interpretation the standard deviation has been modified 


roi ‘Silverstolpe’s measures have been published in the Géteborgs Handels och Sj éfarts- 
idning. 

*Crump’s measures of dispersion are now published currently in the Financial 
Times of London. 

§“Relative Changes in Price and other Index Numbers”, London and Cambridge 
Economic Service, Special Memorandum No. 5, February, 1924. It may be noted that 
Professor Bowley uses the term “variability of prices” for what is here termed price 
dispersion. The term variability is used in the present study in a different sense. 
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somewhat in securing the measures of dispersion. <A fractional 
part of the standard deviation (.67450, the quantity which defines 
the limits of the 50 per cent zone, in a normal curve) has been em- 
ployed, and this has been expressed in each case as a percentage of 
the average to which it relates. The term “index of dispersion,” 
as used in this study, refers to the measure derived from the logarith- 
mic standard deviation. 

The measure of dispersion derived from natural numbers gives 
the percentage limits, measured from the arithmetic mean, within 
which 50 per cent of the price relatives would fall if the distribution 
of price relatives were normal. The index of dispersion derived from 
logarithms gives the approximate percentage limits, measured from 
the geometric mean, within which 50 per cent of the price relatives 
would fall if the distribution of logarithms of price relatives were 
normal. ‘The assumption that the distributions are normal is not 
true either of natural or logarithmic distributions, except in oc- 
casional instances, but the validity of the measure, for comparative 
purposes, does not rest upon the truth of this assumption. Essen- 
tially, the standard deviation in natural and logarithmic form is 
being used as a measure of dispersion. A fractional part of the 


’The following formulas indicate the processes employed in computing the measures 
of dispersion from relatives in natural and in logarithmic form: 


Measure of dispersion (natural) = 67450 x 100 
M 
Logarithmic standard deviation = ojo, = Ge ee 


Index of dispersion = [anti-log(+ .6745 aT og 0149 Flog) xX 100 


The symbols employed above are 


m: aprice relative 

M: _ the arithmetic mean of price relatives 

G: the geometric mean of price relatives 

c: the standard deviation of price relatives 

O1og: the standard deviation of logarithms of price relatives. 

A given value of the standard deviation in logarithmic form represents, of course, a 
certain percentage deviation above the geometric mean and a different (smaller) per- 
centage deviation below the geometric mean. It seems desirable, in converting to 
natural numbers, to average these percentage deviations, instead of using the two per- 
centages. A true account of the percentage dispersion which corresponds to a given 
distribution of logarithms would only be given by the two figures, but the convenience 
of a single measure outweighs the slight loss of accuracy resulting from the averaging. 
The formula for the index of dispersion indicates the method of averaging. The fol- 
lowing figures illustrate the process: 


Arithmetic mean of unweighted logarithms of link relatives, 1892 = 1.97523 
Geometric mean =- 94,5 
Standard deviation of logarithms (cio) = .04870 
6745 e10¢. = .03285 
Index of dispersion = [(..079—1) +(1— . 928)] x 100 = 86 


2 
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standard deviation is cast into percentage form, in order to secure 
a measure which has immediate significance and which may be in- 
terpreted in terms which will be generally understood. 

Thus we might describe the price change between 1891 and 
1892 in this fashion: The unweighted geometric mean of 195 price 
relatives in 1892, on the 1891 base, is 94.5. The index of dispersion 
has a value of 7.6 which indicates that approximately 50 per cent of 
the individual link relatives differ from the mean, 94.5, by more 
than 7.6 per cent, while roughly 50 per cent differ from the mean by 
less than 7.6 per cent. This situation may be compared with that in 
1920. In the latter year the geometric mean of relatives on the 
1919 base is 111.0; the index of dispersion is 15.7 per cent, more 
than twice as great as in 1892. 

The various measures of dispersion secured in analyzing fre- 
quency distributions of annual price relatives are presented in 
Table 98. Brief comparisons of the different types of dispersion 
measures may precede the more general discussion of their signifi- 
cance. 

The dispersion of fixed base relatives is greater than the dis- 
persion of link relatives in all cases except where the two coincide 
(i. e. in the first year after the base year, in each of the three periods 
covered by the fixed base relatives). This is, of course, to be ex- 
pected. The scatter of price relatives when the base is two years or 
more distant is naturally greater than the scatter with reference to 
the preceding year as base. 

A detailed comparison of the dispersion of weighted! and un- 
weighted price relatives shows that there is no constant relation 
between the two sets of measures. Under usual price conditions 
the weighted and unweighted indexes of dispersion follow much the 
same path. This is particularly marked in the case of logarithms of 
link relatives, though even here there are certain years when the 
differences are material. During the war years the unweighted dis- 
persion indexes rose to higher levels than the weighted. For fixed 
base relatives in natural form the dispersion of the unweighted 
relatives was very much greater than that of the weighted relatives, 
the difference being accentuated from 1915 to 1918. For all types 
of distributions, covering the years from 1891 to 1926, the disper- 
sion of the weighted relatives was less than that of the unweighted 
relatives 74 out of 186 times. (The comparison in each case is be- 
tween distributions differing only in the matter of weighting.) 


1The weights employed are given in Appendix Table I. 
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TABLE 98 
DISPERSION OF WHOLESALE Prices IN THE UNITED Starks, 1891-1926 
(2) 712) (3) (4) (S) (6) (7) (8 2 10 
Year | No. Measures computed from fixed Measures Brae from ‘ink 
of base relatives! relatives 

price | Unwtd Wtd. | Unwtd.; Wid. /Unwtd.| Wtd. | Untwd.| Wed. 
series | arith- arith- geo- geo- arith- | arith- geo- geo- 
metic metic | metric | metric | metic | metic | metric | metric 
1891 | 195 8.9 9.7 8.8 10.6 
1892 | 195 ED Use? US ths ee. MP? 7.6 1S 
1893 | 195 10.9 12.8 10.6 12a 8.6 8.6 8.3 823 
1894 | 195 iil 28 12.6 1253 eS 720 7.8 viens) 7.9 
1895 | 195 12.8 AO) Woe 14.5 OR? 10.6 9.0 9.8 
1896 | 195 14.0 16.1 Se 15.8 8.9 9.0 9.8 9.8 
1897 | 195 Tel ike 14.4 12.9 10.8 9.5 10.4 9.7 
1898 | 195 14.2 12.8 14.4 13nd 8.1 1S 7.8 fl 
1899 | 195 152 17.0 1S ei 16.1 11.9 11.9 10.3 10.5 
1900 | 195 157) Nom 16.5 15.8 8.4 9.4 See 8.4 
1901 | 195 16.5 1565 16.6 1525 8.8 fall 8.5 7.9 
1902 | 195 16.8 18.1 17.0 17.6 8.4 8.5 Sho Uf 8.6 
1903 | 205 7.6 9.2 oll On 7.6 9.2 oll 9.2 
1904 | 205 11.6 14.0 12.0 14.1 8.2 9.8 8.6 10.2 
1905 | 205 12.6 13E5 te 133.5 6.5 eal 6.8 7.4 
1906 | 205 13.8 12.6 13.4 12.6 Us 7.9 Tens Ted 
1907 | 205 14.0 1253 1S}. 7/ IS) 57 del Sad 7.4 Sad 
1908 | 205 |. 13.8 12.1 13.6 12.8 8.9 8.3 OF 8.7 
1909 | 205 13.6 13.6 14.0 13.9 7.4 7.8 (hey) 7.6 
1910 | 205 16.7 15.9 16.3 155 7.6 8.2 7.4 eS 
1911 | 205 20.4 14.8 eS 14.6 9.9 9.1 9.3 8.7 
1912 | 205 19.4 TS 16.5 1348 ee, 1.3 ee Wes 
1913 | 205 GS) 13.9 15.7 14.1 7.6 Sail 8.0 8.4 
1914 | 391 8.8 Til 8.2 thoes 8.8 fall 8.2 7.4 
1915 | 391 43.5 21.6 ie 12.6 25.9 14.0 1520 10.6 
1916 | 391 62-2 DDT WO) Ds 14.6 lei O 16.2 ILS) 3285 iin 7 
1917 | 391 47.9 23.0 DEH 20d! IGEO 1S 13.8 12.4 
1918 | 389 Sif 5) 19R2 21.8 1g, 1h oe 1Se5 11338 14.2 
1919=|F 391?) 21.8 16.4 18.4 17.8 16.3 12.0 16.6 11.9 
1920 | 391 DOTA: 20.3 DAD ZO 16.5 16.2 ils 7 Sa, 
1921 | 391 Mey Al ie? DSS D9) Aas 18.0 18.3 18.3 
1922 | 391 19.4 18.4 20.8 21.0 13ia3 12.8 12.4 iit 4 
1923 | 390 19.7 18.8 Pil, Zils 9.7 11.0 9.6 11.0 
1924 | 390 20.2 18.5 21.0 21.0 OFT 8.3 8.7 8.3 
1925 | 387 18.1 16.2 18.8 16.3 10.4 13.9 9.0 11.5 
1926 | 385 19.1 18.0 19.0 ie: 7.6 8.5 Holl 8.9 


1Bases: first period, 1891; second period, 
2389 link relatives were employed. 


1902; third period, 1913. 


There is apparent a slight tendency for the dispersion of the un- 
weighted relatives to be greater than that of the weighted, a ten- 


dency which was pronounced 


during the years of violent price change 


succeeding the outbreak of the war. The fact that the weighted 
measure follows a less erratic course during the war years, coupled 


260 THE BEHAVIOR OF PRICES 


with the initial assumption that the weighted measure is more 
representative of price conditions, has led to its general use in the 
present study. 

The measures of dispersion derived from relatives in logarith- 
mic and in natural form are directly comparable, since both have 
been expressed as percentages of the mean values. Of 136 pairs of 
measures the index numbers of dispersion derived from logarithms 
are found to be smaller in 70 cases. There is practical equality be- 
tween the two. The natural measures, however, were marked by 
much wider fluctuations during the war years, this being particular- 
ly true of the fixed base relatives. 

Before a choice can be made between arithmetic and loga- 
rithmjc measures of dispersion, it is desirable that their relative 
reliability be determined. ‘This reduces to the familiar problem 
of computing the probable or standard errors of these measures, in 
order to determine their liability to sampling fluctuations. The 
standard errors of the unweighted standard deviations are given in 
percentage form in the table on the next page.! 

The greater reliability of the logarithmic measures of disper- 
sion is manifest, from a survey of this table. In each of the 25 
cases in which comparison is possible the standard error of the 
logarithmic measure is materially less than that of the corresponding 
arithmetic measure. The standard error of the logarithmic standard 
deviation of link relatives exceeds 2 per cent only once, and is in 
the neighborhood of 1 per cent for most of the years covered. The 
standard error of the arithmetic standard deviation of link relatives 
rises as high as 23 per cent in 1915. For the fixed base relatives 
the errors are greater. The largest error for the logarithmic mea- 
sures is 4.0 per cent of the standard deviation, the largest for the 
arithmetic measures is 35.7 per cent. The reason for the much 
greater errors of the arithmetic measures, especially during the war 

'The standard error of the standard deviation, for any type of distribution, is given 
by the formula: 
Cy SS Vw = 
4u. - N 


2 
Since the moments of the logarithmic distributions are in terms of logarithms, the 
standard error emerges as a logarithm, while for the arithmetic measures it is in natural 
form. By taking the antilogarithm of the former, and expressing the latter as a per- 
centage of the standard deviation to which it relates, these measures are cast into com- 
parable form. 

In applying the above formula for the standard error of the standard deviation, no 
allowance has been made for the intercorrelation between prices which was discussed in 
the preceding section. No correction is necessary for the comparisons which concern us 
at present. If interest attaches to the absolute values of these measures a correction 
similar to that explained on p. 247 should be made. 
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TABLE 99 


STANDARD Errors or STANDARD DEVIATIONS COMPUTED FROM PRICE 
RELATIVES, 1891-1926 


(Expressed as percentages of the measures to which they relate) 


(1) (2) (3) 5 
Year Standard error of standard deviation |Standard error of standard ee 
of unweighted fixed base relatives! of unweighted link relatives 
Arithmetic Logarithmic Arithmetic Logarithmic 
1891 81 
1892 6.86 -90 
1893 9.15 (94 
1894 5.63 73 
1895 13.38 te 
1896 8.58 ion 
1897 E25 1.50 
1898 8.05 4 
1899 7.26 1.26 
1900 7.04. 80 
1901 Mee, 83 
1902 U0 1.04 
1903 5.85 TG: 
1904 6.22 94 
1905 8.57 1.09 
1906 10.62 83 
1907 10.82 1.14 
1908 7.45 81 
1909 8.32 1.04 
1910 14.79 87 
1911 19.31 1.32 
1912 19.84 84 
1913 11.04 1.00 
1914 12.00 94 12.00 94 
1915 29.74 3.86 23n02 Bit 
1916 35.70 4.00 4.18 il Se 
1917 34.99 3.04 4.84 1.28 
1918 30.76 2.64 4.95 1.09 
1919 20.73 thi 8.75 1.69 
1920 6.43 1.78 5.89 1.02 
1921 5.00 1.84 3.48 1.04 
1922 4.13 1.84 6.05 . 84 
1923 3.90 il wil 6.78 a2 
1924 5 (Gil 1.80 15.45 1.09 
1925 oz 123 13.74 1.01 
1926 5.35 1.43 6.60 76 


1Bases: first period, 1891; second period, 1902; third period, 1913. 


years, is found in the large second and fourth moments of the arith- 
metic distributions. The use of logarithms serves to reduce the 
dispersion and the lack of symmetry during times of pronounced 


price change. 
These differences are so pronounced as to leave no room for 
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doubt as to which is the more reliable of these two types of measures. 
Index numbers of dispersion computed from different samples of a 
given population, using logarithms of price relatives, may be ex- 
pected to fluctuate within relatively narrow limits. The reverse is 
true of arithmetic measures of dispersion. So large are the errors to 
which these measures are subject that the results secured from dif- 
ferent samples may be expected to fluctuate within very wide limits, 
and little confidence may be attached to a given value. Because 
the index of dispersion computed from logarithms of price relatives 
seems, on the whole, to be much more reliable and more significant 
than the arithmetic measure, it has been employed generally in 
the present study.1 The labor of computation, by the method 
suggested above (page 220), is no greater than that involved in 
computing the arithmetic standard deviation. 


This conclusion is not in accord with that reached by Mr. Norman Crump, who 
stated that “the logarithmic standard deviation...... simply leads back to the same 
result as is attained directly from the arithmetic standard deviation.” (“The Inter- 
relation and Distribution of Prices and Their Incidence upon Price Stabilization,” p. 
179.) The conditions under which Mr. Crump’s statement would be true appear to be 
seldom realized in dealing with distributions of price relatives. As a relationship which 
holds approximately Crump gives cog = log G — log (A — a) = log (A + c) — log G, 
where o and _ ojog represent, respectively, the arithmetic and logarithmic standard de- 
viations, and A and G represent, respectively, the arithmetic and geometric means. 
When the logarithmic standard deviation as thus derived is compared with that com- 
puted directly from the logarithms, material differences are found. For the year 1915 
the error is equal to 86 per cent of the true value of the standard deviation; for the year 
1916 the error amounts to 26 per cent of the true value. In 26 out of 36 years for which 
the relationship was tested the discrepancy exceeds 2.58 times the standard error of 
the logarithmic standard deviation. (These results relate to unweighted link relatives 
of average annual prices for the period 1891-1926.) 

Another method of approximating the measure of dispersion derived from the 
standard deviation of logarithms has been suggested by Professor Irving Fisher. Using 
the symbol d for the antilogarithm of the logarithmic standard deviation, less unity, 
Fisher gives 

ee 

fey oe SAR ee 

Vv AH 
where A and H represent, respectively, the arithmetic and harmonic means of the data. 
(The Making of Index Numbers, p. 392.) This approximation appears to be much closer 
than that suggested by Crump. For 391 unweighted link relatives in 1915 Crump’s 
formula involved an error equal to 86 per cent of the true value; the result secured from 
Fisher’s method differs by but 3.6 per cent from the true value. For 1916 the error in 
Crump’s method amounted to 26 per cent of the true value; Fisher’s method involved 
an error of 1.8 per cent. These were the two years of greatest disturbance, when the 
errors would be expected to be at their maximum. 

_ Since the true value may be readily derived, and since some error is involved in 
using even Fisher’s approximation, the value secured directly from the logarithms is 
probably to be preferred as a measure of dispersion. 

Discussions of the logarithmic measure of dispersion are to be found in the Journal 
of the Royal Statistical Society, Vol. 86 (1923) pp. 428-430 (a review by Professor Yule of 
Fisher’s Making of Index N umbers), and in the Nordisk Statistik Tidskrift, Band 2 (1923) 
pp. 402-408 (““Zweck und Struktur einer Preisindexzahl,”’ by L. v. Bortkiewicz). 
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3. ANnnuAL INDExEs or Price DispErsion, 1890-1926 


In Figure 28 the dispersion indexes based on weighted loga- 
rithms of fixed base relatives are plotted, together with the weighted 
geometric means of the same data. To facilitate comparison of the 
measures for different periods the dispersion indexes for the three 
periods are superimposed, in Figure 29. (The numerical values are 
given in Table 98.) 


FIGURE 28 


InpEx NumBers MraAsurinGc CHANGES IN THE LEVEL OF WHOLESALE 
PRICES AND IN Prick DispmrsIon, 1892-1926. 


Weighted Geometric Means and Indexes of Dispersion Computed from 
Fixed Base Relatives for the Periods 1891- 
1902, 1902-1913, 1913-1926. 
(The first year in each period is the base for that period.) 
Scale of Scale of 


relative dispersion 
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The general story which the charts tell is a fairly simple one. 
In the case of the fixed base relatives the indexes measuring the 
dispersion of fixed base relatives follow much the same course during 
the first two periods. There is a sharp initial increase followed by 
a mouch slower increase which, in the second period, becomes vir- 
tually oscillation about a constant level. During the last period 
the increase continues until 1921, with a sharp break, however, in 
1918 and 1919.1. After 1921 there is a pronounced decline to 1925, 


1Jt is probable that the decline in dispersion in 1918 and 1919 was in part due to 
price regulation during the war. 
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with a minor increase in 1926. Comparing the three periods, we 
find that the index of dispersion was smallest (14.1) at the end of 
the second period (1902-1913), somewhat larger at the end of the 
third period (17.4) and greatest at the end of the first period (17.6). 
The disturbance of price relations between 1891 and 1902 was 
slightly greater, as measured by this index, than between 1913 and 
1926, a somewhat surprising result in view of the violence of the 
price movements since 1913. In this comparison the reference is, 
of course, to the situations at the ends of the periods mentioned. If 
the intervening years be considered, the third period was marked 
by much greater disturbance than the first. By 1925, however, the 
dispersion of fixed base relatives had declined to a level that may be 
viewed as approximately normal, considering the time interval be- 
tween the given year and the base year. 


FIGURE 29 


CoMPARISON OF INDEXES OF PRICE DISPERSION CoMPUTED FROM FIXED 
Base RELATIVES FOR THE PERIODS 1891-1902, 1902-1913, 
1913-1926. 


Scale of 
dispersion 
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During each of the three periods covered by the fixed base 
measures described above, the initial movements of the indexes of 
dispersion have been upward. This upward trend continued, as 
has been noted, throughout the whole of the first period, but in the 
second and third periods it was checked. The maximum value in 
the second period (1902-1913) was recorded in 1907, while the 
maximum value in the third period (1913-1926) came in 1921. These 
results bear upon a question of some importance: Does the dis- 
persion of fixed base relatives tend to increase indefinitely, the 
further removed the base becomes, or is there a “ceiling” to the 
movements of dispersion indexes of this type? Is there a critical 
value beyond which the index of dispersion cannot, or does not, 
rise? The evidence of the indexes for the separate periods defined 
above is conflicting on this point, and the periods covered are too 
short to permit of generalization. In order to secure an index 
covering a longer period the series of price relatives on the 1891 base 
were carried forward through 1926.1 Measures computed from these 
relatives are given in Table 100, on the next page. These 
measures are plotted, on the ratio scale, in Figure 30. 

This index shows that the dispersion of relatives on the 1891 
base increased, with minor interruptions, between 1892 and 1921, 
and that there was a slight decline between 1922 and 1925, with an 
upturn in 1926. We may, however, secure a truer account of the 
behavior of this index by breaking the entire period into two parts, 
the first including the years 1892 to 1914, the second the years from 
1915 to date. During the first period we find the rapid initial in- 
crease in dispersion and the subsequent slowing up which has been 
described by Wesley C. Mitchell, Irving Fisher and others. The 
flattening out process which marks the course of the index on the 
ratio chart was interrupted by the price disturbances of the war 
period. Between 1915 and 1921 the upward movement of the index 
was accelerated. The slightness of this acceleration gives evidence 
of the stability which the index of dispersion had attained by 1915. 
By that year the relatives on the 1891 base were widely dispersed, 
and although the violent price disturbances of the next several 
years increased the dispersion somewhat, the effect was not pro- 
nounced. It may be noted that the index of dispersion in 1917, on 
the 1891 base, with a value of 26.8, exceeded by only a slight 
margin the index for the same year (1917) on the 1913 base. The 


*The number of price series used in these computations was 195, except for the 
years 1918 and 1925, when 194 series were used, and 1926, for which 193 series were 


available. 
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TABLE 100 
INDEXES OF PRIcES AND OF Pricr Dispersion, 1891-1926 


Unweighted geometric averages and indexes of dispersion computed from relatives on 
the 1891 base. 


1 (2) 

Your Geometric mean Index of dispersion 
1891 100.0 

1892 94.5 7.6 
1893 93.9 10.6 
1894 84.3 1253 
1895 82.8 12 e, 
1896 79.6 1552 
1897 79.3 14.4 
1898 83.0 14.4 
1899 90.2 1520 
1900 97.3 16.5 
1901 96.3 16.6 
1902 99.6 17.0 
1903 100.3 17.6 
1904. 99.5 16.6 
1905 101.6 16.8 
1906 106.7 17.6 
1907 113.0 19.3 
1908 104.7 18.8 
1909 107.6 19.6 
1910 14155 2126 
1911 109.3 2i%3 
1912 Lise2 21.7 
1913 113.6 22.8 
1914 113.0 22.6 
1915 115.6 24.8 
1916 145.4 24.9 
1917 199.9 26.8 
1918 232.8 Zoe 
1919 239.9 Die 
1920 269.7 30.4 
1921 176.9 30.7 
1922 176.0 28.8 
1923 187.6 292) 
1924 184.9 29.1 
1925 191.5 28.3 
1926 183.6 29.6 


value of the latter, as computed from unweighted relatives, was 
23.7. 

The record for the years 1892 to 1921 indicates that the dis- 
persion of fixed base relatives may increase over a long period of 
years. ‘There may be an ultimate check to this movement, but we 
cannot at present say whether the 1921 value represents a true 
upper limit or only a temporary high. There are a priori reasons 
for expecting that, in the absence of such exceptional disturbances 
as the war years brought, the dispersion of fixed base relatives would 
increase at a decreasing rate, tending finally toward approximate 
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FIGURE 30 


InpEx NumBers Mrasurinc CHANGES IN THE LEVEL oF WHOLESALE 
PRICES AND IN PRICE DIsPERSION, 1891-1926. 


Unweighted Geometric Means and Indexes of Dispersion 
Computed from Fixed Base Relatives. 


(1891 = 100) 
Scale of Scale of 
relative di 
- spersion 
prices Percent 


400 


300 


200 


150 


1890 1895 1900 ~ 1905 1910 1915 1920 1925 1930 


stability at a relatively high level. This means that after a certain 
degree of dispersion has developed there may be material changes in 
the relative positions of fixed base relatives, but that the movement 
is confined within fairly definite percentage limits of the mean.t 
The behavior, during the years preceding 1914 and the years fol- 
lowing 1921, of the index of dispersion on the 1891 base indicates 


that such a tendency is present.” 
When we deal with link relatives the increase in dispersion due 
to the constantly increasing time interval between the given years 


1The length of time which elapses before the stage of approximate stability is at- 
tained probably varies, depending in part upon the price situation in the year chosen as 
base for the relatives, in part upon developments during particular periods of time. The 
results secured from the study of the three sets of fixed base relatives employed in the 
present study point to such variation. Professor A. L. Bowley’s figures, relating to the 
dispersion of 60 price relatives on the 1901 base (“Relative Changes in Price and other 
Index Numbers,” p. 7), show an initial period of increase to 1906, with no regular ten- 
dency to increase between 1906 and 1913. It will be recalled that the relatives for the 
second period (1902-1913, on the 1902 base) show a similar tendency, maximum dis- 
persion being recorded in 907. 

There is, perhaps, an analogy between fixed base price relatives and biological 
characteristics of the human race, In respect to dispersion. Concerning the latter Galton 
has written: “If family variability had been the only process in simple descent that 
affected the characteristics of a sample, the dispersion of the race from its mean ideal 
type would indefinitely increase with the number of generations, but reversion checks 
this increase, and brings it to a standstill.” (T'ypical Laws of Heredity in Man, p. 10.) 
The existence of an apparent “ceiling” to the dispersion of price relatives indicates that 
there is a check, also, to the indefinite increase in the dispersion of prices. Certain 
economic factors which would tend to check the indefinite scatter of prices come to 
mind at once, but we may not speculate here on the character of the forces which bring 
about regression or reversion in the movements of price relatives. 
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and the base year is not present as a complicating factor. The dis- 
persion of link relatives may be studied by comparing the successive 
frequency distributions of link relatives shown in Figure 21. The 
modifications during the price revolution of the war and post-war 
years are particularly marked. The peaked distributions of the 
earlier years are flattened and spread out, to contract again in the 
years following 1921. 

This comparison of frequency distributions is suggestive, but 
lacks precision, in so far as the measurement of dispersion is con- 
cerned. A more accurate representation of the changes in the dis- 
persion of link relatives from year to year is afforded by Figure 31, 
in which is plotted an index of dispersion computed from weighted 
logarithms of annual link relatives for the period 1891-1926. (The 
figures appear in Table 98). The geometric means of link relatives, 
chained on the 1891 base, are plotted in the same figure. 


FIGURE 31 


InpEx NumBERs MEASURING CHANGES IN THE LEVEL OF WHOLESALE 
PRICES AND IN PRICE DIsPERSION, 1891-1926. 


Weighted Geometric Means and Indexes of Dispersion 
Computed from Annual Link Relatives. 


(The geometric means are chained on the 1891 base.) 
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The general movement of this index of dispersion was gradually 
downward during the period prior to 1914. Relatively high values 
Were obtained in 1891, from 1895 to 1897, in 1899 and in 1904. 
During the years of prosperity between 1904 and 1907 the degree of 
dispersion declined. The dispersion of prices in 1907 was the lowest 
recorded in the entire study. There was a sharp increase with the 
readjustments between 1907 and 1908, followed by an irregular 
downward movement to 1914. From 1905 to 1914 the average 
value of the index of dispersion was 7.7. 

Between 1914 and 1916 there was a further increase in disper- 
sion, the figure for the latter year being materially greater than any 
recorded during the 25 years preceding. The cause is found, of 
course, in the readjustments due to the European war. The index 
of year-to-year dispersion remained at approximately the 1916 level 
in 1917 and 1918, with a minor decline in 1919, following the end 
of the war. The downward movement lasted but the one year, 
however. In 1920 and 1921 there were upward movements com- 
parable to those of 1915 and 1916, but on a much higher level. 
The disturbance of price relations, as judged from the index of dis- 
persion, was greater between 1920 and 1921 than it was in any 
period of equal length since 1890. One may go further. The dis- 
turbance between 1920 and 1921, as measured by a dispersion index of 
18.3, was greater than the disturbance between 1891 and 1902(index 
of dispersion, relatives on 1891 base, = 17.6), and exceeded the dis- 
turbance between 1902 and 1913 (index of dispersion, relatives on 
1902 base,= 14.1). In this one interval of twelve months there 
was a more violent “scattering” of prices than during either of the 
two eleven year periods named. 

Following the extreme dispersion recorded between 1920 and 
1921 the index declined materially in 1922 and 1923, and in 1924 
fell to 8.8. This represents an approximately normal degree of dis- 
persion, judged by pre-war standards. Not since 1914 had a com- 
parable value been recorded. There was a considerable rise (com- 
pared with pre-war changes) in 1925, followed by a decline in 1926. 


§An Index of Dispersion Based on Group Index Numbers 


An index of dispersion may be derived from the 28 sub-group index 
numbers which the Bureau of Labor Statistics now publishes in its 
annual volumes on Wholesale Prices. The absolute values thus secured 
differ, of course, from those obtained when all the individual price rela- 
tives are employed, but general changes in price dispersion are reflected 
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in this index. The labor of computation is much lighter when the sub- 
group index numbers are employed. 


The process is identical with that followed when the data are indi-. 


vidual price relatives. The geometric mean of the 28 relative numbers 
and the logarithmic standard deviation are computed. (No weights 
were used in these calculations, although weights had been employed, of 
course, in the computation of the origional group index numbers.) From 
the latter measure is derived an index of dispersion of the type previously 
described. This index is shown below, together with the index of dis- 
persion computed from the individual price relatives, weighted. Results 
secured from both link and fixed base relatives are given. 


TABLE 101 


COMPARISON OF INDEXES OF DISPERSION DERIVED FROM INDIVIDUAL PRICE RELATIVES AND FROM SUB- 
GROUP INDEX NUMBERS OF THE UNITED STATES BUREAU OF LABOR STATISTICS 


(1) (2) : (3) Q (4) ; ; (5) 
Year Measures of dispersion of fixed base relatives Measures of dispersion of link 
(1913 =100) relatives 

Derived from Derived from Derived from Derived from 

individual price 28 sub-group individual price 28 sub-group 

relatives, weighted index numbers relatives, weighted index numbers 
1914 7.4 ad 7.4 a3 
1915 1256 2 10.6 9.3 
1916 14.6 12.2 1si7 11.5 
1917 20.1 P34 12.4 9.0 
1918 18.1 1252 14.2 10.7 
1919 17.8 12.9 11.9 11.4 
1920 21.6 15.6 15.7 9.9 
1921 2355 A7c4 18.3 12.9 
1922 21.0 17.9 I By 7.6 
1923 21.5 Liss 11.0 hed 
1924 2070) 16.4 8.3 Sis 
1925 16.3 13.5 1 RS 5.9 


The index of dispersion computed from the group index numbers 
fluctuates on a lower plane than that based upon individual relatives, 
but it traces much the same general course. The most pronounced dif- 
ference between the two measures relating to fixed base relatives is that 
the index based on groups shows the dispersion to have been at its maxi- 
mum in 1922, whereas the other index reached its peak in 1921. In the 
case of link relatives, the two index numbers move in opposite directions 
between 1918 and 1919 and between 1919 and 1920, but there is agree- 
ment at all other dates. More confidence must attach to the indexes 
based on individual relatives, but the group index numbers provide 
simple and fairly accurate measures of the general changes in the degree 
of dispersion. For certain purposes the differences between the various 
sub-group index numbers might be of more interest than differences be- 
tween individual price relatives. 


4. Montuty InpEexss or Price Dispersion, 1906-1908, 1920-1927 


In the computation of monthly measures of dispersion the 
same method has been employed as in handling annual data. The 
monthly index of dispersion is thus a measure, in percentage form, 


ee: 
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of the approximate limits of the zone within which half of the price 
relatives in a given month will be found. Each relative is secured 
by expressing the price of a commodity in a given month as a per- 
centage of the price of the same commodity in the preceding month. 

In Table 102, below, are given index numbers of dispersion 
computed from weighted logarithms of monthly link relatives for 
the years 1906-1908, 1920-1926. The relatives were derived from 
the price quotations for 100 important commodities, selected from 
the general list given in Appendix Table I.1 


TABLE 102 


InDEXES or Dispersion CompuTep FROM Montuity Link RELATIVES OF 
Commopity Pricss, 1906-08, 1920-26 


(Based upon the weighted relatives of 100 commodities) 


(1) code ans ae e SCO) at CO) 18 C7) ty (8) 1 (9). | (0) A) 
Month 1906 | 1907 | 1908 | 1920 | 1921 | 1922 | 1923 | 1924 | 1925 | 1926 
Jan. Sol We || hr Dad | Ose | Se || Ae | Zee | ese re th abt! 
Feb. Se ES) 2.4] 5.3 3 || 20) SO Cool) BOF) Bs 
Mar. Be Dd S58) Mt beth || Gh || Beet || ASSN Sar Real eee rf | wba 
Apr. Bes || Bs) || Geil! 8.2] 4.3 eb N Soe Ba Baer | Bot! 
May Itsy || Cay | GE |) Sy ee) |] Goer Bosh | wal sO | Sie 
June 3.2 | 3.9] 4.4] 60) 4.4] 4.6] 3.1 ASS 5420) ae 20 
July DB || GO iP See | ao |) Ws |) 2G) Sate) OT earl Bas 
Aug. woul eal Sel || Soe Pee Oo Sa |] CEO] asd |! Boe 
Sept. BSN soils || Pe) ee SPA || wieZA |) eosiall, Loch I, eiacs) | eb) 
Oct. 3.0 | 425 4.2 ech |} oA | OG Ip ae RW CR 0 
Novy. Bo || Syl Dao) COU OROn IM Or Ola Son e420) 4 eee 
Dec. BP S33 | Bothell Gehl Zatsd|  Sasdal . Gaon. Bes Dechil| S34! 


1Following are the numbers of the commodities employed. These may be identified 
by reference to Table I. Commodities which were substituted for others in some of the 
calculations are indicated by the numbers in parentheses. 

Farm products (14 commodities): nos. 1, 2, 4, 6, 14, 15, 18 (1906-08:19), 25, 31, 
37, 42, 47, 51, 56. 

Foods (18 commodities): nos. 64, 69, 70 (1906-08:71), 74 (1906-08:76), 78, 84 
(1925:83, 1906-08:89), 106, 109, 116, 118 (1906-08:119), 120, 132 (1906-08:128), 135 
(1906-08 :130), 138, 146, 149, 150, 158. 

Cloths (18 commodities): nos. 166, 178 (1906-08:177), 180, 183, 185, 187, 191, 195, 
196, 199, 203, 206, 210, 213, 216, 217, 221, 226. 

Fuel (8 commodities): nos. 233, 235, 237, 238, 239, 243 (1906-08:244), 246 (1906- 
08: 247), 249 (1925:248). ; 

Metals (12 commodities): nos. 259, 260, 256, 269, 275, 279 (1905-08:282), 284 
(1906-08 :280), 293, 295, 296, 300, 302. 

Building materials (9 commodities); nos. 303, 310 (1906-08:306; 1925:311), 317 


1925:316), 324, 327 (1925:328), 330, 338, 343, 348. 
; Cees (6 commodities): nos. 360, 361 (1906-08:362), 376 (1906-08:377), 382, 


393, 398. 
’ House-furnishings (7 commodities): nos. 406, 412, 414, 415, 418, 424, 428. 
Miscellaneous (8 commodities): nos. 437 (1906-08:436), 441, 444, 449 (1906-08: 
448), 450, 451, 454 (1906-08:455), 457. 
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The index for the years 1906-1908 is plotted in Figure 32; 
together with an index of changes in the general level of prices. 
January, 1906, is taken as the base of the price index. 


FIGURE 32 


Montuiy INDEX NUMBERS OF WHOLESALE PRICES AND OF PRICE 
DISPERSION, 1906-1908. 


(Changes in the level of prices are measured by the index of the United States 
Bureau of Labor Statistics, with the base shifted to January, 1906. The index of 
dispersion is computed from monthly link relatives, weighted, of 100 commodities.) 
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The story covering the three pre-war years is fairly clear. 
During the 16 months preceding May, 1907, the index of dispersion 
of monthly link relatives had an average value of about 3. Be- 
tween September, 1906, and February, 1907, there was a relatively 
sharp increase in the level of wholesale prices (an increase of 6 per 
cent), but there was no material change in the degree of dispersion. 
In May and June of 1907 there was a sudden increase in dispersion, 
then a drop back again to a level of about 3 until October. There- 
after, until November, 1908, the index of dispersion remained high, 
with the exception of sudden declines in February and September, 
1908. That is, the disturbance of price relations continued not only 
during the sharp liquidation from November, 1907, to February, 
1908, but also during the ensuing depression. The highest single 
value, 5.1, was recorded in November, 1907 (the first month of 
sharp decline in the price level) and in April, 1908. There was a 
decline in the degree of dispersion beginning in May, 1908, but not 
until November, when the worst of the depression was over and 
the general price index had started a definite upward movement, 
did the index of dispersion return to the 1906 level. 
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It is worthy of note that the graph of the dispersion index gives 
a saw-tooth effect, with sharp movements from month to month. 
In February, 1908, in the middle of the period which was marked by 
a fairly high degree of price disturbance, there was a single low 
value, even below the 1906 level. This is probably in part accounted 
for by the smallness of our sample (100, for these monthly observa- 
tions) and the relatively high probable error of the measure of dis- 
persion based upon weighted measures. The somewhat erratic 
movements probably reflect, in addition, definite changes in under- 
lying price conditions. They suggest that during liquidation and 
the accompanying price disturbance there are relatively calm spells. 
From January to February, 1908, there seems to have been such a 
spell, while from September to October, 1908, there was a sharp dis- 
turbance, breaking the decline in the index which was then in 
process. Because of the relative smallness of the sample, however, 
such a generalization may only be put forward tentatively. 

Omitting the 13 months from October, 1907, to October, 1908, 
we secure 3.0 as the average value of the monthly index of disper- 
sion. This will serve for comparison with the post-war figures. 

The process of post-war price readjustment, in so far as it is 
measured by the dispersion of monthly link relatives, is portrayed 
in Figure 33. The monthly index of dispersion here plotted is 
based upon substantially the same commodities (100 in number) as 
were employed in constructing the index for 1906-08. A monthly 
index showing changes in the level of wholesale prices, with refer- 
ence to January, 1921, as base, is also plotted. 

The dispersion during the later period is upon a distinctly 
higher level than during the pre-war years, this being particularly 
marked during 1920 and 1921, when the month-to-month dispersion 
was greatest. During the liquidation and depression of 1907-08 
the value of the dispersion index fluctuated between 3 and 5. In 
1920 and 1921 it fluctuated between 4.5 and 8. (The index, being 
logarithmic, is not affected by the difference in price levels.) There 
is evidence here that the degree of disturbance in 1920 and 1921 was 
materially greater than in 1907-08, and that, during the years 
1922-1926, the month-to-month price variations were more pro- 
nounced than they were in a relatively stable period before the war. 

The graph of the index of monthly dispersion from 1920 to 
1926 gives a picture of a spasmodic but none the less clearly marked 
process of stabilization. From an average value of about 7 during 
the months of most severe readjustment at the end of 1920 and the 
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FIGURE 33 


Monruuy InpEx NUMBERS OF WHOLESALE PRICES AND OF PRICE 
DisPERSION, 1920-1926. 


Changes in the level of prices are measured by the index of the United States Bureau 
of Labor Statistics, a the base shifted to January, 1921. The index of dis- 


persion is computed from monthly link relatives, weighted, of 100 commodities.) 
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beginning of 1921, the index declined to an average of 4.1 during 
the last four years covered. This last figure, it has been noted, is 
well above the average value (3.0) during the fairly stable months 
of the period 1906-1908. 

The broken and uneven character of the decline from 1920 to 
1923 reénforces the conclusion, suggested above, that the economic 
changes which are reflected in such an index are themselves spas- 
modic, and that there are months of slight change even during a 
period of crisis and severe liquidation. July, 1920, April, June, 
August, and December, 1921, were months of comparative calm. 
Here again the smallness of the sample (100) and the use of weights 
which differ materially in valuet may explain some of these irregu- 


‘An unweighted index of dispersion, based upon the same commodities as were 
employed in constructing the weighted index, was computed for the months of 1920 
and 1921. The weighted and unweighted measures show no difference of any consequence 
except for September, 1921, when the unweighted index rose to only 6 per cent, as com- 
pared with 8 per cent for the weighted. They are very close together at all other points, 


It is not likely, therefore, that the disparity of weights accounts for the sharp changes 
from month to month. 
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larities, but they are probably due in part to an inherent char- 
acteristic of price changes from month to month during a period of 
disturbance. Even in relatively quiet times the changes in disper- 
sion from month to month may vary considerably, but the range 
of the movements is much less than during the critical period of 
liquidation. 

Another method of measuring price changes has been employed 
by A. W. Flux and, in the measurement of dispersion, by Norman 
Crump. This method, based upon twelve-month link relatives, was 
described in an earlier section. (A twelve-month link relative is 
derived by expressing the price of a commodity in a given month 
as a percentage of its price in the same month of the year pre- 
ceding.) In the following table are given geometric means and in- 
dexes of dispersion computed from such twelve-month relatives, 
weighted, for the 100 commodities listed above.t The period 
covered extends from January, 1920, to September, 1927. The 
measures for the years 1920-1926 are plotted in Figure 34. 

The index of dispersion computed from twelve-month link rela- 
tives differs in several respects from the two types already employed, 
and throws an interesting light upon the price movements of this 
period. Since the dispersion which is being measured is that which 
occurs over twelve months, the average value of the index is con- 
siderably higher than that of the one-month link relatives. It is 
also noticeably higher than the dispersion of annual link relatives. 
The latter, of course, are based upon average annual prices, and the 
process of averaging would be expected to reduce the dispersion of 
the individual figures. Finally, the twelve-month index is not 
marked by the sharp irregularities which were so pronounced in the 
index based upon monthly links. It follows a much smoother 
course, and its major fluctuations are clearly apparent. This, again, 
is to be expected from the nature of the data. The minor month-to- 
month changes which reflect the play of random forces are smoothed 
out before twelve months have elapsed. A change which persists 
after twelve months is, presumably, related to major price and 
economic changes. The elimination of seasonal influences by the 
use of a twelve-month period, a point suggested by Crump, is 
another factor of some consequence in reducing the irregularities 
found in the index of monthly link relatives. 


1See footnote, p. 271. In computing the measures for 1926 and 1927 certain mi- 
nor omissions and substitutions were made. 
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TABLE 103 


GromETric Means AND Mrasures or Dispersion Compurep FROM Twetve-Monta 
Link ReLatives or Commopity Prices, 1920-1927 


(Based upon the weighted relatives of 100 commodities) 


Month Geometric Index of Geometric Index of 
mean dispersion mean dispersion 
1920 1921 
Jan. 118.8 D9 OC Die 
Feb. 120.5 18.2 68.5 26.7 
Mar. 12156 19.9 65.0 27.9 
Apr. 124.2 21.0 59.7 27.8 
May 22 pall PSY AL 58.9 27.6 
June 120.4 20.5 Le 7 26.1 
July 113.4 21.3 5Ort 28.0 
Aug. 108.5 ADS 61.0 23.4 
Sept. 108.6 17.6 62.7 Mey 57 
Oct. 97.9 PAL SG 68.4 16.5 
Nov. 89.5 25.3 1250 1435 
Dec. 78.3 28.0 80.0 1582 
1922 1923 
Jan. 83.0 14.7 114.2 16.3 
Feb. 91.0 SY 111.9 16.2 
Mar. 93.8 16.5 114.3 ity/e 
Apr. 98.6 15.2 114.1 16.3 
May 103.9 UUGY, ih 107.9 1538 
June 108.0 GY 7 104.6 1553 
July 109.9 15.9 100.4 13.4 
Aug. 108.1 1S 101.2 1258 
Sept. 108.7 Al 102.0 13.4 
Oct. 109.1 14.3 100.2 13.0 
Nov. 12 15.0 97.6 als }oa 
Dec. Si 14.4 96.1 14.2 
1924 1925 
Jan. 96.7 ome 104.9 16.4 
Feb. 96.5 9.8 104.9 1S} 58' 
Mar. 93.9 9.7 106.5 14.5 
Apr. 92.9 10.4 104.6 14.0 
May 93.4 10.9 104.9 1a 
June 93.5 10.4 108.5 1} 
July 97.8 teh, & 107.5 eel 
Aug. 99.2 10.5 106.7 Ge) 
Sept. 95.9 10.5 107.1 lies 
Oct. 97.2 il} 104.4 idinee 
Novy. 99.4. L310 104.2 14.0 
Dec. 102.8 15S 99.9 12S 
1926 1927 
Jan. 98.2 12.0 93.5 1292 
Feb. 97.6 12) 93.9 ites 
Mar. 94.6 ileal 93.2 10.3 
Apr. 96.3 11.4 95.0 il a 
May 97.9 8.9 95.1 107 
June 97.1 9.5 94.5 12.4 
July 94.2 955 96.5 122 
Aug. 93.8 9.3 97.5 Wh 
Sept. 95.6 10.1 98.3 12) 
Oct. 95.9 13.9 
Nov. 93.9 14.0 
Dec. 94.6 12.6 
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FIGURE 34 


Monrtuty Inprx NumBpurs or WHOLESALE PRicES AND OF PRICE 
DispErRsion, 1920-1926. 


Weighted Geometric Means and Indexes of Dispersion Computed 
from Twelve-Month Link Relatives of 100 Commodities. 
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The general swings of the dispersion index tell a fairly consistent 
story of the changes in the degree of price disturbance during this 
period. From January to May, 1920, this index increased from 18 
per cent to 23 per cent, values which are quite high in comparison 
with the index in more normal years. The first effect of the break 
in the price level was a sharp drop in dispersion, a decline of 5.5 
points in 4 months. There is an indication here, similar to that 
found in certain of the studies of regional price differences, that the 
immediate effect of a major price recession is in the direction of 
equalization. The continuation of the decline brought an abrupt 
change after September, 1920. Within three months after that date 
the index had risen by more than ten points. This sharp increase 
probably reflects the spread of price difficulties and the beginning of 
drastic and general liquidation in the last quarter of 1920. The 
index of dispersion continued at a very high level until July, 1921. 
Then, as the mean values of the twelve-month link relatives started 
upward again, the degree of dispersion declined sharply. By No- 
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vember, 1921, the dispersion had declined to a level approximately 
equal to that maintained in the later years. The disturbance of 
prices appears, on this basis, to have been most acute between 
December, 1920, and July, 1921. By November, 1921, the ex- 
ceptional difficulties were past. 

During the rise of prices to a peak early in 1923 the index of 
dispersion fluctuated about a fairly constant level. The peak for 
this movement was attained in March, 1923, when the dispersion 
index had a value of 17.1. Thereafter both price and dispersion 
indexes declined. The index of dispersion reached a low of 9.7 
in March, 1924. The price decline of 1923-24 appears, thus, to 
have effected a substantial reduction in price inequalities (if we 
may consider the scatter of prices to be an evidence of inequali- 
ties). The decline of 1920-21 had the same final effect, but in 
the course of this decline there developed inequalities greater than 
those which had existed at the peak of prices. 

Following the low of March, 1924, the index of dispersion rose 
slightly until September, then more sharply, reaching a peak, in 
January, 1925. The rise was more pronounced than any that had 
occurred since 1920, but the level attained was low in comparison 
with the 1920-21 values. This rise in 1924 accompanied a distinct 
upward movement in average prices. From J anuary, 1925, to May, 
1926, there was an irregular but substantial decline in dispersion, 
the index falling from 16.4 to 8.9. Succeeding this fall came a 
minor increase in dispersion, and this was followed by twelve 
months of fluctuation about a constant and relatively low level. 

The index of dispersion based upon twelve-month link relatives 
is not marked by the irregularities which detract from the utility of 
the index computed from monthly links. It possesses the smooth- 
ness which a fixed base index would have, but is more sensitive to 
current price movements than is the fixed base measure. It is 
free, moreover, from the tendency toward a secular increase in dis- 
persion which affects an index derived from fixed base relatives. 
We have seen that for annual comparisons measures of dispersion 
computed from annual link relatives seem preferable to other types. 
When monthly prices are employed, an index of dispersion computed 
from twelve-month link relatives appears to throw most light upon 
changes in internal price relations. 
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5. THe Dispersion or Prices AND CHANGES IN THE 
Price Levent 


In the preceding account of the dispersion of prices passing 
reference has been made to the relation between price dispersion 
and movements of the general level of prices. This subject requires 
somewhat more extended treatment. 

Certain previous investigations have touched upon this subject. 
As a result of these studies the theory has been advanced that with 
a rising price level the dispersion of price relatives increases, while 
the degree of dispersion declines with falling prices. In the first 
edition of Business Cycles Wesley C. Mitchell illustrated the 
dispersion of relative prices by means of a chart showing the move- 
ments of the deciles. The period covered extended from 1890 to 
1910. The data were relative prices on the base 1890-1899. From a 
study of the movements of deciles computed from these relatives 
Mitchell concluded that ‘concentration around the median becomes 
denser when prices fall and less dense when they rise,” and that 
“Relative prices are squeezed together by the pressure of business 
depression, and spring apart when the pressure is relaxed by re- 
turning activity.”! F. Y. Edgeworth reached a somewhat similar 
conclusion, namely, “‘when the index number was rising there was 
much greater disturbance of the standard deviations of price rela- 
tives.”” Although Edgeworth was of the opinion that, in general, 
the inferential connection ran “from rising index number to greater 
standard deviation,’”? -he suggested that there might be great 
changes in dispersion without corresponding changes in the price 
level. Norman Crump, in the study of price dispersion to which 
reference has been made, agrees with the general thesis that rising 
prices mean increasing dispersion, and suggests that changes in the 
price level may be predicted from this relationship. A rising price 
level, in Crump’s view, is accompanied by an increase of dispersion. 
Sooner or later the price maladjustments which result from wider 
dispersion become so acute that trade is thrown out of gear and 
collapses. ‘The rise in prices contains the seeds of its own decay.” 
Conversely, he suggests, it may be possible to set a limit to the fall 
in prices if we can determine the minimum value below which the 
measure of dispersion cannot fall. Internal evidence, says Crump, 
may enable us to deduce the future trend of the price level. Finally, 
Lucien March has observed, in the movements of certain French, 


1Business Cycles (1913), p. 110. . 
*Journal of the Royal Statistical Society, Vol. 87, Part II (1924) p. 207. 
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British and American price series, that the dispersion of price 
relatives increases as the mean value rises.! 

The results of the present study show that there is a connection 
between price dispersion and changes in the price level, but there 
does not appear to be such a simple and direct relation as that sug- 
gested by.the authorities quoted. In considering this relationship 
we may distinguish between price dispersion with reference to a 
fixed base and dispersion from year to year, measured in terms of 
link relatives. In respect to fixed base relatives the evidence of 
Figures 35 and 29 is relevant. Figure 35 shows the actual standard 
deviations of weighted fixed base relatives, in arithmetic form. 
The measures for the three periods covered are superimposed in 
the diagram, to facilitate comparison. The annual values here 

1‘Les modes de mesure du mouvement général des prix” Metron, Vol. I, no. 4 
(1921) p. 83. 
The data upon which M. March bases his statement possess considerable interest, 


since they are drawn from different countries and different periods. The following 
extract summarizes the material bearing upon the present point. 


France Great Britain United States 
1913 |Dec.1919| 1913 |Dece.1919} 1909 Dec.1919 
Number of articles.......... BS 54. 42 38 203 44 
Base of relatives. ........... 1890-99} 1901-10] 1890-99] 1901-10 1890-99} 1901-10 
Mean value of relatives......] 113 502.4 ies 298 123 258 
Standard deviation.......... 2ON5 206.3 20.0 ili S128 126 
Coefficient of variation...... 20 41 18 Si 26 49 


M. March comments upon these results: “On remarquera d’abord que la dispersion 
des prix s’accroit quand leur valeur moyenne augmente d’une maniére notable. Ainsi 
Vindice moyen étant égal A 123Faux Etats-Unis en 1909, tandis qu’il ne dépasse pas 113 
ou 113.5 en France et en Angleterre en 1913. L’écarte quadratique moyen est sen- 
siblement plus élevé dans le premier pays que dans les deux autres. 

De méme si l’on compare les deux époques, avant et aprés la guerre, on constate 
qe laccroissement des prix correspond un accroissement plus considerable de leur 

spersion. 

Le coefficient de variation lui-méme est, dans tous les cas, A peu prés double en 1919 
ou 1920 de ce qu’il était avant la guerre.” 

The fact to which M. March calls attention, that the rise to a higher post-war price 
level was accompanied by a general increase in dispersion, is not to be controverted. It 
is unfortunate that the above figures contain no example of dispersion with a declining 
price level. It would be of interest to have for the recession of 1920-21 measures of dis 


porn es eas and relative) of the price series included in March’s calculations 
or 


price level and dispersion. In connection with the above figures, attention may be 
called to one exception to the relationship commented upon by M. March. The De- 
cember, 1919, average for Great Britain is 298, that for the United States is 258. Both 
the measure of dispersion and the coefficient of variation are appreciably smaller for 
Great Britain, the country having the greater change in average prices. 
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plotted are given in Appendix Table XX, with the corresponding 
arithmetic averages. 


FIGURE 35 


Measures or Dispersion CompuTeD FROM Fixep BAsE RELATIVES, 
BY PERIops, 1892-1926. 


(The measures plotted are the standard deviations of weighted fixed base relatives, 


in natural form. The bases of the relatives are average prices in the years 1891, 
1902 and 1913.) 
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During the first period (1891-1902) a falling price level to 
1896 was marked by a sustained increase in dispersion, broken only 
by two slight declines in 1894 and 1896. By 1896 the degree of 
dispersion of relatives on the 1891 base was as great as the dispersion 
in 1907 of relatives on the 1902 base. During the eleven year periods, 
1891-1902 and 1902-1913, the courses of the indexes of dispersion were 
much the same, though the movements of the price level in these 
periods were distinctly different. The violent price changes of the 
third period brought a much greater degree of dispersion. Here 
again, however, we have results which contradict the theory of a 
direct and positive relation between changes in the price level and 
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changes in the degree of dispersion. From 1917 to 1919 the price 
level rose materially; the standard deviation declined ten points. 
The pronounced drop in the price level between 1920 and 1921 was 
accompanied by a material decline in the absolute dispersion, a 
change which accords with the theory mentioned. But from 1921 
to 1925, during which the average rose by over 10 points, the 
standard deviation declined more than 8 points. 

These absolute measures of dispersion are misleading, however, 
and comparison of such measures is hardly justifiable. When the 
averages of the different distributions differ materially the mea- 
sures of variation to be compared should be relative rather than 
absolute. The indexes of dispersion derived from the logarithms of 
relative prices and expressed as ratios or percentages serve this 
purpose. These appear in Figure 29. Here the approximate identity 
of movement during the first two periods is even more apparent 
than in the preceding chart. The only difference of any moment 
appears at the ends of the periods. In 1902 the index of dispersion 
of the 1891 relatives was 17.6 and the geometric mean was 106.0. 
In 1913 the index of dispersion of the 1902 relatives was 14. 1, and 
the geometric mean was 118.4. Though prices rose considerably 
more during the second period, the dispersion of relatives at the 
end of this period was less than at the end of the first period. 

The index of dispersion for the third period traces a course even 
more widely different from that which the theory of a direct rela- 
tion between price level changes and dispersion would lead one 
to expect. The great price rise up to and including the year 1919 
carried the index of dispersion to exceptional heights only in 1917. 
From 1914 to 1916 it is no greater than the values of the indexes of 
dispersion for the corresponding years of the two preceding per- 
iods, and in 1918 and 1919 it exceeds the corresponding measures of 
the earlier periods by amounts which are small in comparison with 
the price level changes. From 1920 to 1924 the index of disper- 
sion is considerably higher than at corresponding years during the 
first two periods. From 1920 to 1921, when the price level fell from 
225 to 147 (1918=100), the index of dispersion increased from 
21.6 to 23.5. In 1925, when the geometric mean was 159.4, the 
index of dispersion stood at 16.3. This figure, for a year 12 years 
after the base year, is less than that of 1902 (17.6), a year 11 years 
removed from the base year and having a price level of 106.0 
(compared with 100 in the base year, 1891). 

There is no evidence here of a consistent relationship between 
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changes in the price level and changes in the degree of dispersion, 
when measures of dispersion are put on a comparable basis. There 
is a tendency, which is particularly marked during the several 
years Immediately following the base period, for the dispersion of 
fixed base relatives to increase as the base year becomes further re- 
moved. When the movement happens to coincide with a rising 
price level, as in the years between 1896 and 1920, there is an ap- 
parent connection between rising price level and increasing disper- 
sion.! The results of the present study indicate that there is no 
true relationship here. This is clear even when the dispersion is 
measured in absolute units. It is somewhat more apparent when 
the measures of dispersion are expressed in relative terms, which 
permit accurate comparison. 

It is relevant to the present point to note that the highest value 
of the index of dispersion in the second period was attained in 1907, 
while in the third period the peak came in 1921. The former was a 
year of prosperity (judged from annual averages, with which we are 
here concerned), while the latter was a year of depression. This 
does not accord with Crump’s suggestion that there may be a 
maximum degree of dispersion which precedes price recession, and 
a minimum degree of dispersion which forecasts a price rise. 

A somewhat more accurate impression of the degree of relation- 
ship between shifts in the price level and changes in the degree of 
dispersion may be obtained by computing the coefficient of correla- 
tion between the geometric means of price relatives and correspond- 
ing indexes of dispersion. In the case of measures derived from 


1The form of this theory which was advanced some years ago by Wesley C. Mitchell 
is perhaps attributable to the nature of the price relatives with which he dealt. His 
prices were expressed as relatives on the base, 1890-99 = 100, and covered the years 
1890-1910. There is to be expected an increasing concentration around the median as 
the middle years of the base period are approached, and a decreasing concentration after 
these middle years are passed. If the base period were a single year, in the middle of 
the period covered by the relatives, the measure of dispersion would fall to zero in this 
year. And if this base year happened to be the year when the price level was at bottom, 
after a period of falling prices and before a period of rising prices, it would appear that 
there was a close connection between the direction of price change and the degree of dis- 
persion. This connection would be purely fortuitous, due to the choice of a base year. 
Some such fortuitous element may be present in Dr. Mitchell’s evidence, since the years 
which were given greatest weight in computing the bases of his price relatives came at 
the end of a long price fall and at the beginning of a sustained rise. 

The use of a natural scale on Mitchell’s chart tends, also, to suggest a positive 
relation between changes in the price level and changes in the degree of dispersion. In 
a later improvement upon this early graph Dr. Mitchell has given a very effective repre- 
sentation of price changes, plotting upon a logarithmic scale deciles derived from annual 
_ link relatives. (See The Making and Using of Index Numbers, 1921, p. 15.) The relation 
between price level changes and dispersion is more accurately pictured in this later 
chart than in the earlier one. 
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fixed base relatives, first differences (i. e. absolute changes from 
year to year) are employed in this calculation, in order to eliminate, 
in part, the effects of the somewhat similar secular movements in 
the two variables. The coefficient, based upon annual measures for 
the years 1892 to 1926, has a value of +.057. There is no indication 
here of a significant relationship. 

A similar result is secured when the measures of dispersion and 
price level changes are derived from link relatives. It is not ap- 
parent from Figure 31 that there is any consistent relationship be- 
tween the degree of dispersion of link relatives and the changes in 
the price level. The Sagging prices of 1892-1896 were accompanied 
by a steady increase in dispersion. The rising prices from 1904 to 
1907, leading up to the panic of 1907, were accompanied by a 
pronounced decline in dispersion, while the price fall in 1908 was 
marked by an increase in dispersion. From 1920 to 1921 we have 
the same sharp difference in direction of movement noticed with 
the fixed base relatives. The coefficient of correlation between the 
geometric means of link relatives and the corresponding indexes of 
dispersion, for the 36 years from 1891 to 1926, has a value of +.019. 
There is no relationship here. High dispersion is equally likely to 
be found with rising or with falling prices. 

We have not, however, exhausted the possibility of discovering 
a relationship between price level changes and dispersion. It may 
be that dispersion depends upon the violence of the price change, 
regardless of direction. Correlating the index of dispersion based 
on link relatives with the percentage of change in average prices 
from year to year, taking no account of sign, we secure a coefficient 
of +.614. We may conclude that in so far as the dispersion of 
prices is affected by changes in the price level it is the degree, or 
violence, of the change, not the direction of change, which is im- 
portant.’ The coefficient is not high enough, however, to indicate 
that changes in the pricelevel are the only factors affecting dispersion. 
There appear to be internal movements, unconnected with changes 
in the price level, which the index of dispersion enables us to follow. 

It may develop that one of the most important and useful 
features of the index of dispersion, as computed from link relatives 
and expressed in percentage form, is that its value is largely in- 
dependent of the actual level of prices. In so far as internal sta- 
bility is related to the price level, it depends upon the violence of 
* changes in that level, not upon the direction of change. Hence the 


1There is reason to thi 
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index of dispersion may be interpreted in terms of a standard which 
is not a function of the general price level. (The index of dispersion 
derived from link relatives may have a trend of its own, but that 
trend does not appear to be related to the trend of average prices.) 
If the width of the zone of normal dispersion does not depend upon 
the price level, we have a means of evaluating price stability which 
is independent of long-term price trends. 

In 1896 this dispersion index had a value of 9.8, the general 
price index being then 66 with reference to a 1913 base. In 1926 the 
dispersion index had a value of 8.9, while the index of wholesale 
prices had a value of 151, on the 1913 base. The price level was 
more than twice as high, but the zone of year-to-year dispersion, in 
percentage form, was narrower. We may, perhaps, look upon 10 
per cent as the upper limit to the value of this index of dispersion 
under usual price conditions. 

It does not appear from this survey that indexes of dispersion 
provide a direct means of forecasting changes in the price level, as 
was suggested by Crump. They possess value not as forecasting 
devices, but as means of describing one important aspect of a given 
price situation. Price stability and the normal functioning of the 
economic system depend as much upon the maintenance of estab- 
lished internal relations (more exactly, perhaps, upon the avoidance 
of violent changes in these relations) as upon external equilibrium 
of the kind associated with a stable price level. The index of dis- 
persion is one important measure of the degree of internal change 
between specific dates. The excessively high level of the index of 
dispersion between November, 1920, and September, 1921 (as 
shown in Figure 34) is perhaps more immediately significant of the 
troubles which afflicted business at that time than is the falling 
index of general prices. And that the troubles of the business world 
since 1921 have been relatively mild ones is evidenced by the minor 
fluctuations of the dispersion index since that year. 

Internal instability of the type which an index of dispersion 
would reveal may appear as a result of a broken and uneven price 
advance, aS an accompaniment of an irregular price decline, or it 
might possibly develop with no appreciable change in the price level. 
The price rise which culminated in 1920 brought wide dispersion, 
but the ensuing decline brought an even greater scatter of prices. 
The return to internal equilibrium after the development of such a 
disturbed condition may come as a result of a decline in the level 
of prices or may be accomplished by the stabilization of prices at a 
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constant level. The attendant circumstances, considered in con- 
nection with the evidence of the dispersion index, may suggest the 
nature and direction of the change which the restoration of internal 
equilibrium will involve. 


V_ Price Displacement 


It was suggested at an earlier point that our present problem 
is essentially that of measuring price instability, and a distinction 
was made between instability of the price level and internal in- 
stability. Internal instability was defined, provisionally, as the 
condition which develops when a set of established price relations 
is disturbed. One measure of such instability, the index of dis- 
persion, has already been discussed. We advance in the present 
section to a further consideration of the problem of measuring those 
internal disturbances in price relations which are of such profound 
importance in the everyday processes of buying and selling. 

A measure of dispersion, by itself, is inadequate to describe all 
the alterations in price relations which take place between given 
dates. This is apparent from a study of Figures 25 and 26, which 
show the movements of the relative prices of ten commodities from 
1913 to 1926. It is clear that the degree of dispersion varies, year 
by year, and that this dispersion changes the relations between the 
prices of the individual commodities here presented. But it is also 
clear that there are other changes in relationship which elude 
measurement by the index of dispersion. The lines representing 
fixed base relatives (Figure 25) are constantly crossing and re- 
crossing. The dispersion of relative prices in two years may be ap- 
proximately the same (a condition exemplified by unweighted rela- 
tives, on the 1913 base, in 1919 and 1924), but the commodities may 
stand in quite a different order. This shifting of relative position 
may affect buying and selling relationships just as much as would a 
change in the degree of dispersion. 

The nature of this internal shifting, which is here called price 
displacement, may be made clearer by a hypothetical example. 
There are sketched in Figure 36 the movements of the relative prices 
of four commodities, represented by the letters A, B, C and D, from 
1913 to 1916. Prices in 1913 furnish the bases of the relatives. If 
the movements in the prices of these four commodities are to be 
followed by means of the average alone, no change will be noted 
between the four years covered. The average is 100 throughout. 
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FIGURE 36 
AN ILLUSTRATION oF PRicE DisPLACEMENT, 


Changes in the Relative Prices of Four Commodities from 1913 
to 1916. 


Scale of 
relatives 


1913 1914 (915 1916 


Moreover, the dispersion of prices with reference to the base year, 
1913, is the same in 1914, 1915 and 1916. Yet between 1915 and 
1916 a change of obvious economic importance has taken place. 
This is the complete reversal in the price relations of the four com- 
modities. Article A which was in 1915 highest, relatively, is lowest 
in 1916, and the positions of the other articles have been corres- 
pondingly changed. A measure of such internal displacement is 
needed, as a supplement to the usual index of prices and the measure 
of dispersion, if price changes are to be accurately portrayed. 


1. THe MEASUREMENT oF Price DISPLACEMENT 


In seeking a measure of the shifting or internal displacement of 
prices from year to year (or month to month) trials were made with 
several different devices. Because of the dominant influence of one 
or two exceptional cases, the coefficient of correlation based upon 
the actual price relatives did not seem to be appropriate to the 
present purpose. This difficulty could be overcome, in part, by 
- measuring the correlation between logarithms of price relatives. 
This was done in certain experiments. The most satisfactory re- 
sults, however, were secured from the coefficient of rank correlation, 
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based upon the squares of the differences in rank. The formula for 
its computation is 
6>d? 


CS MENT 7 NTO ETN 


CN3e 1) 


where d represents a difference in rank. It is computed quite 
readily by arranging the relative prices in order of rank in the two 
years to be compared, determining the differences in the rankings of 
individual commodities in these years, and applying the above 
formula. Pearson has shown that if the original data upon which the 
rankings are based are distributed normally, r, computed directly 
from the data, will differ slightly from », computed from the 
ranks. In the present case, however, we are not using p as an ap- 
proximation to r, but as a measure significant in itself. The absolute 
value of p at a given time has no particular significance for us; our 
interest lies in a comparison of values at different times. For this 
purpose the coefficient of rank correlation seems to be an adequate 
and reliable measure of shifting price relations. 

The maximum value of the coefficient of rank correlation is 
+1, its minimum value —1. The data shown graphically in Figure 
36 will serve as an illustration. 


Commodity Rank, 1914 Rank, 1915 Rank, 1916 
A if 1 4 
B 2 2 3 
C 3 3 2 
D 4 4 1 


Under these conditions the correlation between the rankings in 
1914 and 1915 is +1, while the correlation between the rankings in 
1915 and 1916 is —1. For any degree of shifting less revolutionary 
than a complete reversal the coefficient would be greater (algebra- 
ically) than —1 and, unless the rankings were identical in the two 
years compared, less than +1. 

The coefficient of rank correlation may be looked upon as a 
measure of price disturbance, since its value depends upon the 
amount of displacement taking place within a given time interval. 
Used in conjunction with a measure of changes in the general price 
level and a measure of dispersion, it serves to give a fairly complete 
account of general changes in prices and in price relations between 
given dates. 


For practical use as a measure of price disturbance it is de- 
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sirable to present this measure of correlation in a slightly modified 
form. The values of p , as a measure of price displacement, are 
found to fall, in general, between +1 and 0. As the value falls 
toward zero it indicates increasing price disturbance. This may be 
a bit confusing, as in index numbers of the usual type rising values 
represent increasing change. Accordingly, this measure is used in 
the form I-p. A value of zero for this index will mean no price 
disturbance, and rising values will mean increasing displacement. 
The maximum value, which would represent an exact reversal of all 
price relations, is 1— (—1), or 2. 

Several special problems arise in connection with the index of 
price displacement. Its value depends, of course, upon the base of 
the price relative used, as well as upon the particular years or months 
compared. When fixed base relatives are employed the year-to-year 
shifting of price relatives tends to decrease as the base period be- 
comes more remote, because of the increase in dispersion which is 
so marked during the several years immediately following the base 
year. Yet link relatives cannot be employed, for it is shifts of 
position with reference to a common base which we seek to measure. 
We may, as an alternative, employ a moving base period, each year 
serving as a base for the relatives of the first and second years suc- 
ceeding. Thus we would correlate 1914 and 1915 relatives on the 
1913 base, 1915 and 1916 relatives on the 1914 base, and so on. By 
this means we may avoid the bias due to increasing dispersion and 
secure the desired measure of displacement from year to year (or 
month to month) with reference to a common base. Index numbers 
of displacement have been computed from both fixed base and 
moving base relatives. 


2. Tue DISPLACEMENT OF Fixep Bass RELATIVES WITH 
REFERENCE TO A CONSTANT CRITERION 


The three sets of fixed base relatives described in earlier sec- 
tions (covering the periods 1891 to 1902, on the 1891 base, 1902 to 
1913, on the 1902 base, and 1913 to 1926, on the 1913 base) have 
been utilized in the measurement of price shifting. The relatives 
for the first and second periods have been extended to 1903 and 
1914, respectively, for the purposes of the present study. In the 
first analysis a constant criterion has been employed in each period, 
this criterion being the ranking of relatives in the first year after 
the base year. That is, the relative positions of the various com- 
modities in each year of the first period have been compared with 


290 THE BEHAVIOR OF PRICES 


their relative positions in 1892. For the second period the ranking 
in 1903 has served as criterion, and for the third period the ranking 
in 1914 has been used. No particular significance attaches to the 
choice of these years. The immediate requirement is that a constant 
yard-stick shall be used in measuring the shifts from year to year. 
The bearing of the criterion upon the interpretation of the results is 
discussed at a later point. 

The indexes of displacement are given in the following table, 
and are plotted in Figure 37. They are based upon the prices of 216 
commodities throughout, except for the years 1925 and 1926, for 
which 213 and 212 series were used, respectively. 


TABLE 104 


Measures oF Prick DisPLACEMENT, 1893-1926 


Displacement of Fixed Base Relatives, by Periods, with Reference to a Constant 
Criterion in each Period. 


(1) 2s (3) 
Years compared Base of relatives Index of displacement 

1893-1892 1891 .28 
1894-1892 1891 eS) 
1895-1892 1891 .67 
1896-1892 1891 3 
1897-1892 1891 S13 
1898-1892 1891 .80 
1899-1892 1891 .86 
1900-1892 1891 .83 
1901-1892 1891 .78 
1902-1892 1891 .79 
1903-1892 1891 sihs: 
1904-1903 1902 28 
1905-1903 1902 34 
1906-1903 1902 .40 
1907-1903 1902 -43 
1908-1903 1902 .56 
1909-1903 1902 .99 
1910-1903 1902 .65 
1911-1903 1902 .61 
1912-1903 1902 . 64 
1913-1903 1902 .61 
1914-1903 1902 .74 
1915-1914 1913 48 
1916-1914 1913 .92 
1917-1914 1913 .95 
1918-1914 1913 1.00 
1919-1914 1913 .87 
1920-1914 1913 .99 
1921-1914 1913 .89 
1922-1914 1913 91 
1923-1914 1913 1.07 
1924-1914 1913 1.01 
1925-1914. 1913 .92 


1926-1914 1913 .89 
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In studying these values the precise significance of each figure 
must be borne in mind. We may take the first entry in the table as 
an example. This measures the degree of price shifting between 
1892 and 1893. In 1892 the relatives, on the 1891 base, stood in a 
certain position, when arranged in order of magnitude. At the top 
of the list was jute, for which the relative was 129.7. At the bottom 
were potatoes, with a relative of 58.9. If in 1893 the ranking of the 
relatives on the 1891 base had been the same throughout as in 1892 
the index of displacement would have a value of zero. But there 
had been some changes. Mess pork was now at the top, with a 
relative of 162.3, and rye was lowest in the list, with a relative of 
58.8. The index of displacement takes account, of course, not only 
of the shift in the top and bottom values, but of all the changes in 
position of the relative prices of the 216 articles included. The value 
of .28 indicates a material degree of shifting between 1892 and 1893. 


FIGURE 37 
INDEXES OF PRicE DISPLACEMENT, 1893-1926. 


Measures of the Degree of Shifting of Fixed Base Relatives, by Periods, 
with Reference to a Constant Criterion and to 
Chain Criteria in Each Period. 
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The degree of departure from the 1892 relations increased, 
with a pause between 1896 and 1897, to 1899, for which year the 
displacement is measured by an index of .86. The degree of dis- 
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placement declined slightly thereafter, the index having a value of 
.73 when the period ended in 1903.! 

In the second period, for which relatives on the 1902 base have 
been employed, the degree of departure from the 1903 situation in- 
creases to 1914, with shght downward movements in 1911 and 1913. 
The measure of the degree of displacement during the 11 year 
period from 1903 to 1914 has a value of .74, as compared with .73. 
for the 11 year period from 1892 to 1903. Approximately the same 
degree of change was experienced over each of these periods, judging 
from the terminal values of the index, although more radical changes 
occurred within the first period. 

The developments from 1915 to 1926 stand in rather sharp 
contrast to those of the periods just described. The degree of shift- 
ing in position of 1913 base relatives between 1914 and 1915 is 
measured by an index of .48. The displacement during the one 
year period from 1914 to 1915 was greater than that which occurred 
over the four year period from 1903 to 1907. By 1916 the departure 
from 1914 relationships, measured by an index of .92, was greater 
than that which took place over the entire 11 year period from 1892 
to 1903, or over the period from 1903 to 1914. From 1916 to 1926 
the index oscillates in the neighborhood of this value. It reaches 
noticeably higher values (.99 or above) in 1918, 1920, 1923 and 
1924, but by far the sharpest break took place in the two years from 
1914 to 1916. The high value of 1918 was followed, in 1919, by 
something of a swing back to 1914 relationships, and the years 1921, 
1925 and 1926 were marked by similar changes. Future ten- 
dencies in this direction will be followed with interest. In 1926 
the index of displacement had a value of .89, slightly below that 
recorded for 1916 and equal to that for 1921. 

In interpreting these figures it will be recalled that a value of 
1.00 for the index of displacement represents a complete destruction 
of the set of price relations prevailing at the date represented by 
the criterion, while a value of 2.00 would indicate an exact reversal 
of the rankings throughout, the building up a new set of price rela- 
tions representing the precise opposite of those prevailing at the 


‘In another computation the degree of displacement between 1892 and 1914 has 
been measured, employing relatives on the 1891 base. It is of interest to note that in 
1914 the relatives on the 1891 base showed approximately the same degree of departure 
from the 1892 situation as they did in 1903. The value of the index of displacement was 
.74, (This figure is not to be confused with the similar value, measuring the relation 
between 1914 and 1903, derived from relatives on the 1902 base.) There had, of course 
been considerable shifting between 1903 and 1914, but in relation to the 1892 situation 
the two years represented about the same degree of change. 
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earlier date. By ‘‘a set of price relations,” as that phrase is used in 
the discussion of price displacement, is meant the particular system 
defined by the ranking of a given group of price relatives at a given 
date. Thus the ranking in 1914 of relatives on the 1913 base defines 
one set of price relations, while the ranking in 1914 of relatives on 
the 1902 base would define a quite different set of relations. These 
different sets of relations vary widely in significance and, accordingly, 
the index of displacement is always to be interpreted in terms of the 
particular criteria and the particular displacements to which it re- 
lates. When it is said that ‘a set of price relations has been de- 
stroyed,” this does not mean that all ties between elements in the 
price system have been severed, but merely that the set of relations 
defined by a particular ranking of price relatives has been destroyed. 
The significance of such a “destruction” depends, obviously, on the 
significance of the relations defined by the ranking in question. 

The measures of displacement relating to the last period show 
that by 1916 the set of price relations prevailing in 1914 (as mea- 
sured by relatives on the 1913 base) had been almost completely 
destroyed (the index had a value of .92), and that by 1918 novestige 
of these relations survived (the value of the index was 1.00 in 1918). 
Between 1918 and 1923 there were minor swings, culminating in a 
maximum degree of displacement in 1923. Since 1923 there has 
been a slight tendency to return to the 1914 relations, but the degree 
of departure from pre-war relations, as defined by the present cri- 
terion, remains considerable. There is but a remote connection 
between the ranking of 1913 relatives in 1914 and the ranking of 
these relatives in 1926. 

This is perhaps to be expected. As was pointed out at an 
earlier point, no particular significance may be attached to the 
ranking of 1913 base relatives in 1914. As a constant yard-stick, 
with which rankings at various other dates may be compared, it is 
useful, but it cannot be accepted as representing a very significant 
set of pre-war price relations. Changes in individual prices from 
one year to the next must reflect, in large part, the play of acci- 
dental and temporary forces, and only to a small extent the opera- 
tion of those relatively permanent forces which are of chief im- 
portance in forming a “‘system” of price relations. If the index of 
displacement is to be used to register shifts in a well-established set 
of price relations, the ranking of relatives which is to serve as the 
basis of comparison (the criterion) should be that prevailing at a 
period further removed from the base period. 
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For the purpose of measuring such shifts use has been made of 
relatives on the 1891 base, which have been carried forward through 
1926. The commodities represented are 195 in number (except for 
the years 1918 and 1925, for which there were 194, and 1926, for 
which there were 193 quotations).1 The ranking of these relatives 
in 1914 has been used as the standard of comparison throughout. 
By 1914 the relatives on the 1891 base may be assumed to have 
reached fairly stable positions in relation to each other. The dif- 
ferences between them would reflect to some extent temporary 
dislocations due to current cyclical and accidental movements, but 
the chief cause for differences between relatives on a base 23 years 
distant would be variations in underlying trends. Long-time 
changes in costs of production, enduring shifts in consumer demand, 
changes in styles and habits—all these would be reflected in the 
ranking of relatives on a base so many years removed. Partly be- 
cause of the deep-seated character of these changes and the stability 
of the resulting set of price relations, partly because of the wide 
dispersion of the relatives after the lapse of 23 years, less radical 
shifts are to be expected than under the conditions previously 
studied, and greater significance is to be attached to given 
measures of displacement. These measures are shown in the fol- 
lowing table. They are plotted in Figure 38. 


TABLE 105 
Measures or Price DispLaceMENtT, 1915-1926 


Displacement of Relatives on the 1891 Base, with Reference to the Ranking of 
these Relatives in 1914, 


Years compared |Index of displacement || Years compared |Index of displacement 
1915-1914 sly! 1921-1914 43 
1916-1914 .28 1922-1914 Al 
1917-1914 -40 1923-1914 48 
1918-1914 36 1924-1914 42 
1919-1914 sa 1925-1914 233 
1920-1914 44 1926-1914 ‘oo 


It is first to be noted that these indexes of displacement are 
distinctly lower in value than the series in Table 104 measuring the 
shifts in relationship after 1914. The highest value is .48, for 1923, 
as compared with 1.07, the figure for 1923 when relatives on the 


1These are the commodities employed in computing the various measures of price 
level changes and price dispersion for the years from 1891 to 1902. See Appendix Table I. 
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1913 base were employed. If we think of the 1914 ranking of 1913 
relatives as representing an established system of pre-war price 
relationships, we would say that this system was completely de- 
stroyed during the price revolution which began in 1915. If we accept 
the 1914 ranking of relatives on the 1891 base as representing pre- 
war price relationships, the figures in Table 105 would indicate that 
although these relationships were materially altered by war and 
post-war changes, they were by no means destroyed. The latter is 
undoubtedly a more valid statement than the former, since the 
second set of relationships is more significant than the first. 


FIGURE 38 
INDEXES OF PricrE DISPLACEMENT, 1915-1926. 


Measures of the Degree of Shifting of Three Series of Fixed Base Relatives 
with Reference to a Constant Criterion for 
Each Series. 
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The changes in the index of displacement recorded in Table 
105 are of considerable interest. The transition to a war economy 
brought a definite swing away from the 1914 ranking. This move- 
ment reached a first peak in 1917. In 1918 there was a minor 
movement back toward the 1914 relationships, a movement which 
was much more pronounced in 1919. The first effect of the end of 
the war was to initiate a return to pre-war price relations. (The 
same tendency is apparent in the measures given in Table 104. It 
is possible that this movement is in part a reflection of federal price 
regulation from 1917 to 1919.) Between 1920 and 1923 there was 
another clear swing away from the relationships of pre-war days. 
The indexes in Tables 104 and 105 agree in showing 1923 to be 
farthest removed from 1914 in respect to commodity price relations. 
Between 1924 and 1926 there was a swing back toward 1914 price 
relations, a swing which is reflected in the movements of both index 
numbers. 

A third set of measures of the displacement of prices during the 
war and post-war years is presented in Table 106. The significance 
of any such measures depends, as has been pointed out, on the 
adequacy of the criterion which is assumed to define a system of 
established price relations. Neither of the criteria previously em- 
ployed as representative of pre-war relations is altogether satis- 
factory. That based upon the ranking of relatives one year after 
the base year gives too much weight to accidental factors of no per- 
manent significance. On the other hand, 1891 is perhaps too far 
removed from the year serving as criterion. For by 1914 the dis- 
persion of relatives on the 1891 base was so great that any change in 
ranking required a considerable movement of prices. In computing 
the present measures of displacement, relatives on the 1909 base 
have been employed, and in arranging the ranking to serve as 
criterion the values of these relatives in the years 1911 to 1914 have 
been averaged. The ranking of averages of relatives for a period of 
four years should give a set of price relationships less affected by 
temporary shifts than would the ranking in any one year and, by the 
use of a base two to five years removed from the years entering into 
the criterion, time is given for the development of a fairly significant 
“system.” The present criterion is probably a better representative 
of pre-war price relations than is either of those previously employed. 


This index is plotted, with the two previously discussed, in Figure 
38. 
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TABLE 106 
Measures OF Price DispLAceMENT, 1915-1926 


Displacement of Relatives on the 1909 Base, with Reference to the Ranking of 
Averages of these Relatives during the Years 1911-1914 


Year compared with pre-war criterion Index of displacement? 
SS ee eee 
1915 43 
1916 455, 
1917 .79 
1918 ath 
1919 .62 
1920 .76 
1921 78 
1922 3 US 
1923 .78 
1924 Me 
1925 66 
1926 64 


Af Benes com pnedizer 216 pace series, except for the years 1925 and 1926. In these years 213 

Although these indexes differ materially in value there is a 
significant correspondence between them in respect to the general 
course of their movements during the years from 1915 to 1926. 
The agreement in the direction and degree of the annual movements 
of the indexes based upon 1891 and upon 1909 relatives is par- 
ticularly marked. The index derived from 1909 relatives differs 
from the others in that it shows a degree of displacement in 1917 
slightly greater than in 1923. The other two reach their highest 
values in 1923. 

The differences between the absolute values of the three in- 
dexes are of considerable interest, for these absolute values indicate 
the degree to which the set of pre-war relationships defined by each 
of the three criteria survived the disturbances of the war and post- 
war years. As compared with maximum values of 1.07 (in 1923) 
for the index derived from 1913 relatives, and .48 (also in 1923) 
for the index based upon 1891 relatives, the index secured from the 
1909 relatives reaches maximum values of .79 in 1917 and .78 in 
1923. The value of .48 represents, as has been pointed out, a sub- 
stantial modification in the given set of price relations, .79 re- 
presents a more profound alteration, while 1.07 indicates the com- 
plete disappearance of the set of relations which serves as criterion. 
It is to be expected that the index secured from 1909 relatives should 
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fall between the two other indexes. The set of relations defined by 
the ranking of pre-war averages of relatives on the 1909 base did 
not have roots as deep as did the set derived from 1891 relatives, 
but was much more firmly established than the system defined by 
the 1914 ranking of relatives on the 1913 base. The varying changes 
which the price revolution wrought in these three sets of relations 
correspond to these differences, the most deeply rooted system ex- 
periencing the smallest degree of disturbance. 

The 1926 situation is summarily described by the three final 
values of these indexes, .89 in respect to the system of price relations 
which was the resultant of changes from 1913 to 1914, .64 in respect 
to the system which developed between 1909 and 1914, and .33 in 
respect to the system which developed between 1891 and 1914. Only 
a vestige of the first set of relations remained, the second was funda- 
mentally modified, while the third, although altered materially, 
endured in its main features. 

The general correspondence between the year-to-year move- 
ments of these three indexes of displacement, and the consistent and 
logical differences between their respective annual values give 
added significance to the story they tell. 


3. THe DISPLACEMENT oF Frxep Base RELATIVES WITH 
REFERENCE TO THE PRECEDING YEAR AS CRITERION 


The indexes discussed above have measured the degree of 
shifting of price relatives with reference to a fixed standard in each 
period. Interest attaches also to the year-to-year shifts in price 
relations. These shifts may be measured by comparing the rankings 
of fixed base relatives in successive years. Measures of displace- 
ment derived from these rankings are given in the following table, 
and are plotted, with certain of the measures considered above, in 
Figure 37. 

In interpreting these results we face a difficulty because of the 
relation of dispersion to displacement, when the displacement 
measure is computed by the method employed above. As the in- 
dividual relatives on a fixed base become more widely dispersed, a 
change in ranking is brought about only by relatively greater changes 
in prices. When the criterion is a constant one, as in the first set of 
displacement measures presented, this factor of increasing disper- 
sion tends to bring about a fairly stable value of the displacement 
index. When the criterion in each case is the ranking of fixed base 
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TABLE 107 
MEASURES OF Price DispLAcEMENT, 1893-1926 


Displacement of Fixed Base Relatives from Year to Year 


a nn‘§£€§£ SS eC __ eee 


(1) (2) (3) 
Years compared Base of relatives [Index of displacement 
1893-1892 1891 28 
1894-1893 ; 1891 DP, 
1895-1894 1891 2S 
1896-1895 1891 HB 
1897-1896 1891 .19 
1898-1897 1891 lS 
1899-1898 1891 .28 
1900-1899 1891 sity 
1901-1900 1891 .14 
1902-1901 1891 m5 
1903-1902 1891 aS 
1904-1903 1902 28 
1905-1904 1902 .14 
1906-1905 1902 16 
1907-1906 1902 sik 
1908-1907 1902 2S 
1909-1908 1902 14 
1910-1909 1902 - ,18 
1911-1910 1902 .20 
1912-1911 1902 .13 
1913-1912 1902 J 
1914-1913 1902 .09 
1915-1914 1913 48 
1916-1915 1913 oo2 
1917-1916 1913 5 
1918-1917 1913 noe 
1919-1918 1913 .28 
1920-1919 1913 50 
1921-1920 1913 36 
1922-1921 1913 sal 
1923-1922 1913 dl 
1924-1923 1913 .09 
1925-1924 1913 mls 
1926-1925 1913 .09 


relatives in the preceding year, the factor of increasing dispersion 
tends constantly to lower the index of displacement. Thus, so long 
as there is an upward secular tendency in the dispersion of fixed base 
relatives, there will be a downward trend in a measure of displace- 
ment involving the year-to-year comparison of fixed base relatives. 
Such a movement is apparent in each of the three periods covered 
by the index of displacement at present under discussion. This ten- 
dency must be recognized, but it does not invalidate all comparison 


of these measures. 
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During the first period the index of displacement declined 
regularly, as would be expected because of the increase in disper- 
sion, but there was a single marked break in this decline in 1899. 
The index of displacement between 1898 and 1899 had a value of 
.28. If we except the first years of the two periods, this indicates a 
greater degree of shifting than took place in any twelve-month 
interval between 1893 and 1914. This substantiates other evidence 
that 1899 was a year of marked internal price disturbance. In 1908 
the index, with a value of .25, stood next highest (again excepting 
the first year in each of the first two periods; because of the small- 
ness of the dispersion of fixed base relatives during the first two 
years after the base year, a relatively high index of displacement is 
to be expected in these years). 

The 12 years from 1915 to 1926 may be broken into three 
fairly distinct divisions. The first, which includes the years 1915 
and 1916, covers the period of sharp and violent transition to a war- 
time economy. During these years the present index of displace- 
ment attained the highest value recorded during the 34 years of 
this history. The index had a value of .48 in 1915 and .52 in 
1916. The tremendous internal revolution in the price structure is 
perhaps more clearly indicated by these figures for 1915 and 1916 
than by any other price measure we have employed. The high 
values of the index are doubly significant because of the very con- 
siderable dispersion of the 1913 base relatives in these years. 

The second division, extending from 1917 to 1921, covers the 
last years of the war and the years of transition from war-time or- 
ganization to a peace-time economy. By 1917 something approach- 
ing war-time stability had been attained. The index of displace- 
ment fell from .52 in 1916 to .22 in 1917. While this latter figure 
was relatively high compared with pre-war figures, it was the lowest 
value recorded between 1915 and 1921. From 1917 to 1921 the 
index of displacement moved upward, with a slight decline in 1919. 
This upward movement occurred during a period marked by ap- 
proximate stability of the index of dispersion (unweighted). The 
considerable increase in the degree of displacement in 1920 and 1921 
reflects the price readjustments accompanying liquidation and the 
building up of a set of price relationships adapted to peace-time 
conditions. The severity of this readjustment is attested by the 
relatively high values of the present index in 1920 and 1921 (values 

of .32 and .36). These were higher than any values recorded in 
pre-war years, a fact which is the more significant because the dis- 


MEASUREMENT OF PRICE INSTABILITY 301 


persion of fixed base relatives during these years was greater than 
during any period prior to the war. 

The third division includes the years from 1922 to 1926. This 
is a period of stability, during which the index of displacement 
ranged between .09 and .17. Inthe one year from 1921 to 1922 the 
value of the index was reduced by more than one-half, falling from 
-36 to .17. It was below this latter figure in all the years after 1922. 
By that year the violent year-to-year shifts in price relations which 
had characterized the preceding seven years were over. 

The nature of this condition of stability which has prevailed 
during the last several years calls for some consideration. That its 
establishment involved a considerable break with the preceding years 
is evidenced by the high values of the index of year-to-year change in 
1920 and 1921. Even more complete was the departure from war- 
time relations. This has been measured by means of a separate 
index, based upon the ranking of price relatives (on the 1913 base) 
in 1917 and in 1926. This index of displacement, computed from 
212 relatives, has a value of 1.07. This means that by 1926 no ves- 
tige remained of the set of price relations (represented by the ranking 
of relatives on the 1913 base) which prevailed in 1917. In view of 
the magnitude of the dispersion of 1913 relatives in both the years 
compared, this value of the index of displacement represents a 
fundamental change. 

It has been pointed out that this recent condition of stability 
has been marked by a tendency to return to the system of price 
relations which prevailed before the war, a tendency which is ap- 
parent in respect to each of the three criteria of pre-war price 
relations. This is a significant movement, and it will be a matter 
of considerable interest to determine whether it continues during 
the next several years. 


4, Tue DISPLACEMENT oF Two-YEAR LINK RELATIVES WITH 
REFERENCE TO THE PRECEDING YEAR AS CRITERION 


In order to eliminate the effect of the time factor upon the 
index of displacement, a measure based upon one- and two-year link 
relatives has been constructed. The values secured are given in 
the following table, and are plotted in Figure 39.1 

1As in the preceding calculations these measures are based upon the prices of 216 


commodities in each year, except 1925, when 213 commodities were used, and 1926, 
when 212 price series were available. 
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TABLE 108 


Mzasvres oF Pricz DisPLACEMENT, 1893-1926 


Displacement of Two-Year Link Relatives, with Reference to the Ranking of Link 
Relatives in the Preceding Year. 


1 (3) 
Years See Base of relatives Index of displacement 

1893-1892 1891 .28 
1894-1893 1892 .30 
1895-1894 1893 .34 
1896-1895 1894 wi) 
1897-1896 1895 .38 
1898-1897 1896 eo 
1899-1898 1897 36 
1900-1899 1898 .32 
1901-1900 1899 42 
1902-1901 1900 85) 
1903-1902 1901 AT 
1904-1903 1902 .28 
1905-1904. 1903 34 
1906-1905 1904 131 
1907-1906 1905 a2 
1908-1907 1906 62 
1909-1908 1907 .30 
1910-1909 1908 sad 
1911-1910 1909 47 
1912-1911 1910 41 
1913-1912 1911 .30 
1914-1913 1912 .40 
1915-1914 1913 48 
1916-1915 1914 .36 
1917-1916 1915 26 
1918-1917 1916 34 
1919-1918 1917 .30 
1920-1919 1918 a29 
1921-1920 1919 con 
1922-1921 1920 Be 
1923-1922 1921 .23 
1924-1923 1922 24 
1925-1924 1923 23 
1926-1925 1924 23 


The interpretation of this index is not as simple as in the two 
cases preceding. The index of displacement for every year, it must 
be remembered, is affected by prices in three years—the year which 
is used as the base of the relatives, the year which serves as a cri- 
terion in comparing the rankings of relatives, and the year to which 
the measures specifically relate. (The latter is the given year, in 
index number terminology.) In computing the indexes of displace- 
ment given in Tables 104, 105 and 106 the relatives employed were 
all on the same base, and the criterion was constant for all the com- 
parisons relating to a given period. Changes in the values of the 
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index from year to year reflected changes in the ranking of relatives 
in the given years. There was only one variable to follow. This 
procedure was modified somewhat in computing the indexes in 
Table 107. Here the base of the relatives was the same throughout 
each period, but both criterion and given year changed from year 
to year. The interpretation of the values remains fairly simple, 
however, for the derived measures indicate the violence of the 
shifts in position between successive years. The index given in 
Table 108 involves three variables, for the base of the relatives, 
criterion and given year vary each time. Thus the value of the 
index in 1908 is affected by the prices of 216 commodities in three 
different years, 1906, 1907 and 1908, while the value of the index in 
1912 is affected by prices in 1910, 1911 and 1912. The values for 
1908 and for 1912 have no factor in common. Yet, as a means of 
measuring the intensity of year-to-year price disturbances, these 
measures possess significance.! 


FIGURE 39 


INDEX or Price DisPpLACEMENT, 1893-1926. 


Measures of the Degree of Shifting of Two-Year Link Relatives, with 
Reference to the Ranking of Link Relatives in the 
Preceding Year. 


Scale of 
displacement 
.80 


-60 


1890 1895 1900 1905 1910 1915 1920 1925 1930 


The index of displacement based upon one-year and two-year 
link relatives serves as a measure of the violence of price changes 


The differences between this index and those showing violence of year-to-year 
shifts in fixed base relatives (which are plotted in Figure 37) show how important the 
choice of a base is. Both indexes measure the displacement of prices between a given 
year and the year preceding. The differences between the two sets of measures are at- 
tributable entirely to differences in the bases of the relatives. 
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with reference to the immediate past. Perhaps it is most significant 
to look upon it as a measure of the degree to which tendencies pre- 
vailing in a given year represent a continuation of those prevailing 
during the preceding year. The lower the index of displacement the 
more uniform is the internal movement between successive years; 
the higher the index, the greater is the check to the tendencies pre- 
vailing in the year preceding. 

The general course of the index differs materially from that of 
the one discussed previously. From 1893 to 1903 there is a general 
upward movement in the value of the index. There was a major 
check to this increase in 1898, with minor checks in 1896, 1900 and 
1902. The general upward movement may be interpreted to mean 
that during most of this period there were conflicting tendencies in 
the movements of prices. The tide of business was not running 
consistently in one direction. These shifts in price tendencies were 
most marked between 1896 and 1897, between 1900 and 1901, and 
between 1902 and 1903. Between 1897 and 1898, if one may judge 
from this index, the tide was moving uniformly in a single direction, 
with only minor disturbances. 

After 1903 there came a period of four years marked by a rel- 
atively unbroken flow in a single direction. Apart from a very 
slight check in 1905 the index moved downward, reaching a very 
low value in 1907. During the years of prosperity preceding the 
crisis of 1907 there were few discordant elements. Between 1906 
and 1907 the tide was at its smoothest. This remarkable stability 
is significant, because of its bearing upon the theory that greater 
and greater price maladjustments develop during revival and pros- 
perity, these culminating in a crisis which brings about a more 
stable condition. The present measures of price displacement do 
not indicate that maladjustments with reference to the immediate 
past develop during prosperity. (Since the indexes now under dis- 
cussion relate only to year-to-year shifts, they would throw no 
light upon possible maladjustments with reference to an earlier 
situation. ) 

The tendencies which prevailed between 1906 and 1907 (which 
represented, apparently, a continuation of those prevailing after 
1903) were sharply reversed in 1908. In this year the index of 
displacement based on link relatives reached a much higher value 
than in any other year during the period 1893-1926. This is a sur- 
prising result, as one would have expected much greater distur- 
bances during the war and post-war years. Presumably it is ex- 
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plained by the nature of the index, which measures disturbances 
with reference to an immediate past. The shift in price relations 
between 1906 and 1907 was very slight, but 1908 brought a sharp, 
swift break in established relations. During the price changes of 
the war years and of the period of liquidation after the war pro- 
nounced changes in price relations took place, as is evidenced by the 
other measures of displacement, but there was no such sharp and 
sudden break with the past as in 1908.1 

After 1908 the index of displacement remains low for two years, 
is fairly high in 1911 and 1912, falls in 1918, to rise again in 1914 
and 1915. The value for 1915, which is the second highest for the 
entire period, gives evidence of a sharp dislocation. During the 
years 1916 and 1917 a decline in the measures of displacement in- 
dicates a continuation of those tendencies which prevailed in 1915. 
The year 1918 brought a somewhat higher value again, but the 
check to 1917 tendencies was not pronounced. Relatively low 
values were obtained for 1919 and 1920. There was no sharp break 
with the immediate past in this period. The year 1921 marks a 
slight advance, but one which is smaller than might have been ex- 
pected. The explanation is, perhaps, that the readjustment of 
price relations which the end of the war necessitated was in process 
during all the years from 1918 to 1921, though the external manifes- 
tations were most marked in the last year. Such gradual changes 
may keep the index on a fairly high level, but would not give rise 
to such a high value as that of the year 1908. From 1922 to 1926 
the values of the index were relatively low. Only in two earlier 
years (1898 and 1907) were values recorded lower than those of the 
years 1923 to 1926. There is a suggestion here that during this 
period, as in the years from 1904 to 1907, the tide of business was 
moving steadily in one direction, with no serious checks or disloca- 
tions. 

Each of the three annual indexes of displacement measures a 
somewhat different type of price change, and the nature of each 
must be borne in mind in interpreting it. Taken together they give 
a comprehensive account of the shifts in price relations which occur 
over a given period of time. 


‘The fact that average annual prices are employed in these calculations detracts 
somewhat from the faithfulness of the picture which the index gives. An average for 
any year may measure the net result of two opposite movements. Thus an average for 
1920 represents the net value of the upward movement during the first part of the year 
and the downward movement in the last part. The years 1920 and 1921 do not, per- 
haps, stand in as sharp opposition to each other as do 1907 and 1908. In 1907 the break 
in commodity prices came well toward the end of the year, and the average for the year 
as a whole represents the forces of prosperity. 
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5. Montsty Measures or Pricz DisPpLACEMENT 


In following the shifting of prices from month to month, mea- 
sures corresponding to all those employed in handling annual 
prices might be utilized. In the present study use has been made 
only of fixed base relatives, and the analysis has been confined to 
the period 1920-1926. Changes in the ranking of price relatives (on 
the 1913 base) from month to month and over a twelve-month 
period have been measured. The indexes of displacement are based 
upon the prices of 100 commodities at wholesale.! 

The measures of month-to-month displacement appear in the 
following table. They are plotted in Figure 40. 


TABLE 109 
Montaty Mmasures oF Price DisPLaAceMENT, 1920-1926 


Displacement of Fixed Base Relatives, with Reference to Preceding Month as 
Criterion. 


(Base of relatives: 1913) 


(1) (2) (3) (4) (S) (6) (7) (8) 


Months compared Index of displacement 

1920 1921 1922 1923 1924 1925 1926 
Jan.—Dec. .038 .032 .014 .016 .028 041 
Feb.—Jan. 021 038 MOM 013 .019 .025 015 
Mar.—Feb. .022 .022 021 O11 .018 034 042 
Apr.—Mar. 044 .024 .019 .017 .015 021 .010 
May-—Apr. .018 .035 .031 .020 014 .024 .024 
June—May .018 015 .019 .009 .021 .033 .015 
July—June .016 .031 .015 .014 .021 .016 .016 
Aug.—July .025 .025 048 .008 .018 .022 .009 
Sept.—Aug. 045 .034 .028 nO25 .026 .021 .018 
Oct.—Sept. 044 031 O11 025 .019 043 .027 
Nov.—Oct. 048 .030 026 .025 .024 .016 .023 
Dec.-Nov. .038 007 .027 .014 .018 063 : .020 


The course of this index is in many respects like that of the 
monthly index of dispersion. Though the major movements of the 
period covered are fairly clear, there is great irregularity in the 
month-to-month movements. This irregularity is doubtless ac- 
counted for in part by the smallness of the sample. There is reason 
to think, however, that this irregularity represents an inherent 
characteristic of the data. The various measures of internal change 
which have been computed on a monthly basis indicate that such al- 


‘See footnote, p. 271, for a list of these commodities. 
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terations In price relationships, even those which accompany major 
price movements, are sporadic and irregular. 


FIGURE 40 


Monruty InprEx or Pricr DISPLACEMENT, 1920-1926. 


Measures of the Degree of Shifting of Fixed Base Relatives with Reference 
to Preceding Month as Criterion. 


Scale of 
displacement 
-080 


1920 1921 1922 1923 1924 1925 1926 


Except for a markedly high value in April, 1920, registering the 
change in position from March to April, the values of the index of 
displacement were low during the first seven months of 1920. In 
August there was a rise, and in September a very pronounced in- 
crease. For the six month period from September, 1920 to February, 
1921 the index remained very high. This was the period of drastic 
internal change, accompanying the general liquidation in the com- 
modity markets. After February there came an irregular decline, 
a low point being reached in December, 1921. Thereafter there 
was a series of erratic movements, following a general downward 
course until August of 1923. An irregular upward movement then 
set in, the peak being reached in December, 1925. The index 
moved unevenly downward during 1926. 

Spasmodic and uneven as these movements are, they tell a fair- 
ly consistent story. The disturbances which accompanied the re- 
cession of 1920 and early 1921 are clearly reflected in the movements 
of the index. The minor cycle which reached a peak in 1923 left 
slight impress upon the index, but the relatively high values which 
lasted from September to November of that year may probably be 


308 THE BEHAVIOR OF PRICES 


attributed to this factor. From 1924 to 1926 the broader move- 
ments of the index correspond roughly to the changes in the general 
price level, although here, as in the earlier years, the minor month- 
to-month changes in price relations partly conceal the underlying 
movements. 

It was found, in studying changes in the price level and in 
price dispersion, that measures derived from twelve-month link 
relatives are free from most of the minor fluctuations which distort 
month-to-month measures, and that these twelve-month measures 
reflect clearly the broad movements in prices and in _ business 
conditions. An index of displacement measuring the shifts in } 
relative position which have taken place over a twelve-month in- i 
terval has been computed for the period 1920-1926. Price relatives 
for 100 commodities, on the 1913 base, have been employed. Values 
of the index are given in the following table, and are presented 
graphically in Figure 41. This index should be interpreted in con- 
nection with the corresponding measures of changes in the price 
level and in price dispersion which are plotted in Figure 34. 


TABLE 110 
Montuiy Measures or Price DispLAceMENT, 1920-1926 


Displacement of Fixed Base Relatives, with Reference to Twelfth 
Month Preceding as Criterion! 


(Base of relatives: 1913) 


(1) (2) (3) (4) (S) (6) (7) (8) 


Index of displacement 


Months |1920-1919|1921-1920/1922-1921|1923-1922/1924-1923]1925-192411926-1925 
Jan. .35 .99 28) wee, il oS) “21 
Feb. 35 .58 9) 24 .09 72a 22 
Mar 42 58 3o Ne) 27 10 19 20 
Apr 43 58 seal 26 12 17 19 
May 44 53 SZ 22 12 18 15 
June 44 48 .20 20 a! 15 14 
July 47 46 223 17 12 12 U2, 
Aug 47 45 24 16 iS) iS ilps 
Sept 42 38 S7 15 15 15 14 
Oct oil 31 24 15 15 21 18 
Nov 61 zl Se iil 17 24 14 
Dec 58 21 UW! 12 20 19 13 


1 ae ah Oy P wa F 
The index measures the shifts in relative position between a given month of one year and the same 


month of the year preceding. The column headings, with th ies i indi 
} ' e entri 
and the years to which each measure relates, ee 


The values in the preceding table are all very much higher, it 
will be noted, than those in Table 109, relating to month-to-month 
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shifts. They also exceed materially the values for corresponding 
years in Table 107, measuring the displacement of fixed base rela- 
tives (1913 base) from year to year. Since the relatives employed 
in working with monthly data are also on the 1913 base, and since 
the time interval is the same (12 months) for the calculations leading 
to the results given in Tables 107 and 110, these differences possess 
some significance. It appears that the shifting in position between 
months which are separated by a twelve-month interval is con- 
sistently greater than the shifting of annual averages for successive 
years. The process of averaging serves to cancel (or conceal) the 
effects of numerous price shifts which are revealed when monthly 
data are used. 


FIGURE 41 
Monruty INpex or Pricr DISPLACEMENT, 1920-1926. 


Measures of the Degree of Shifting of Fixed Base Relatives with Reference 
to Twelfth Month Preceding as Criterion. 


Scale or 


displacement 
-80 


-60 


1920 1922 1924 1926 


The major swings of the index of displacement over this seven 
year period coincide fairly closely with the movements of other 
indexes of price changes. The most severe disturbances, and they 
were very severe, judging from the average value of the index, came 
between November, 1920, and April, 1921. Thereafter there was a 
rapid and unbroken decline in the degree of displacement until 
November, 1921. This last date marks the end of the disturbances 
attendant upon the general liquidation of 1920 and 192 1, in so far as 
they are revealed by this index. There were no appreciable changes 


310 THE BEHAVIOR OF PRICES 


during 1922, but a slight rise brought a minor peak in March, 1923. 
This was followed by a steady and considerable decline until the 
lowest value of the seven year period was reached in February, 
1924. The degree of displacement increased month by month 
thereafter until January, 1925, declined until July, rose again until 
November, 1925, and declined somewhat irregularly throughout 
1926. 

In all their major swings during this period there is close 
agreement between the indexes of dispersion and of displacement 
which relate to changes over twelve-month intervals. Both indexes 
were relatively high prior to the break in prices in May, 1920. 
There was a slight decline shortly after the break started, but the 
continuation of the fall in prices brought sharp rises in both indexes. 
Thereafter abnormally high values were recorded until the end of 
the price decline (as recorded by the twelve-month index) in the 
middle of 1921. Both indexes show that the maximum disturbance 
in established relations came during the period of most rapid change 
in the price level.! 

As a descriptive device, the index of displacement appears to 
be a useful supplement to measures of changes in the price level and 
measures of dispersion. It gives a measure of those shifts in rela- 
tionship which are of such immediate concern in the ordinary pro- 
cesses of buying and selling. As has been indicated, it may be 
applied in various ways in studying price changes. The index of 
displacement computed from fixed base relatives, using a constant 
criterion, measures the degree of shifting in reference to a fixed date 
in the past. The same relatives may be used in measuring shifts 
from year to year, but the matter is complicated somewhat in this 
latter case by the varying degrees of dispersion of fixed base relatives 
at different dates. Annual data may be used in measuring the 
degree of displacement in reference to the immediate past, em- 
ploying one- and two-year link relatives. Finally, the displacement 
from month to month or over a twelve-month period may be deter- 
mined from monthly prices, expressed as relatives on a fixed base. 


‘A fairly close relation between the index of dispersion based on twelve-month link 
relatives and the index of displacement which measures shifts, over a twelve-month 
interval, in the ranking of fixed base relatives is to be expected, although the methods of 
measurement are quite different. A considerable dispersion of twelve-month link 
relatives would ordinarily involve a considerable shift in the ranking of relatives for the 
two eee concerned, when these relatives are computed upon a base some time re- 
moved. 

For the same reason, some relationship is to be expected between the dispersion of 
ous link relatives and the displacement from one year to the next of relatives upon a 

ed base. 
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The month-to-month measures are so greatly affected by irregular 
movements in the prices of individual commodities that their use- 
fulness appears to be limited. Indexes of displacement over twelve- 
month intervals are free from this defect, and provide the most 
satisfactory measures of changes in the internal relations among 
commodity prices. 


VI On the Characteristics of the Population of Prices 


1. Tue Description oF PopuLATIONS IN TERMS oF Group 
CHARACTERISTICS: CRITERIA OF CURVE TYPE 


In describing the behavior of commodity prices in combination 
in the preceding sections of this chapter we have dealt with two 
aspects of frequency distributions of price relatives, the central 
tendency and the dispersion, and have in addition sought to measure 
shifts in the relative positions of price relatives. We come now to 
certain other group measures, the explanation of which calls for a 
brief general account of methods of describing the attributes of 
populations. 

We were concerned, in the first chapter, with the measurement 
of certain characteristics of individual prices. Our interest now is 
in the characteristics of populations of prices. The difference in 
viewpoint is a fairly obvious one, yet one which must be stressed. 
The entity to be described is no longer an individual but a group, 
and the group has attributes of an order quite different from those 
of individuals. Measures of group characteristics are of two classes, 
those which define the type of population to which the group 
belongs, and those which describe attributes which are unrelated to 
type. In the second class are two measures which have been pre- 
viously dealt with, measures of central tendency and dispersion. 
These describe important characteristics of frequency distributions, 
but characteristics in respect to which populations may differ 
materially while still being of the same common type. Thus a 
group of men might differ materially from a group of women in 
mean height and in the degree of variation from the mean, yet 
the populations of which the two groups were samples might both 
be of the normal (i. e. Gaussian) type in respect to height. 

Differences in population type possess a degree of significance 
not yet fully determined, but certain matters connected with this 
subject are of immediate interest to the student of prices. In de- 
fining such types, when the populations are represented by frequency 
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distributions, an obvious starting point is furnished by the normal 
distribution. The forces which produce this type of distribution 
are in some degree understood, and its basic attributes have been 
described. But this is by no means the only form which frequency 
statistics take. A number of variant types have been defined, by 
the use of different methods. In the present study we shall make 
use of the methods developed by Karl Pearson, and shall employ the 
criteria of curve type which he designates 6, and B».! These 
criteria indicate whether a given distribution is of the normal type 
or of some one of the chief variant types in the Pearsonian family. 
In defining the distribution type, the criteria yield useful informa- 
tion concerning the population from which the group is drawn. 
These criteria furnish the units in which Figures 42, 43, 47 and 
48 are scaled, and they may be most readily interpreted in connec- 
tion with these charts. The values of 8, and 62,* in a specific case, 
locate a single point, and it is the position of this point which is of 
importance in studying the characteristics of a given population. 
If a distribution is of the normal type the values of the criteria Bx 
and 8, are 0 and 3, respectively. A single point on the chart, 
marked G (Gaussian), represents the normal type. Any deviation 
from these values indicates some degree of departure from the 
normal distribution.’ There is, it is obvious, an infinite number of 
points representing non-Gaussian distributions. In the first place, 
therefore, the chart affords a proper perspective in viewing the 
relation between the normal type of distribution and other types. 
If a given distribution is not symmetrical the value of 6, will 
be other than zero, the sign indicating whether the skewness is 
positive or negative. If a given distribution is more peaked than a 
normal distribution with the same standard deviation the value of 
8, will be greater than 3, while if the distribution is less peaked than 
the normal 82 will be less than 3. There are thus two main lines of 
departure from the normal type, departures in the matter of skew- 
ness and in the matter of peakedness (kurtosis). A given distribution 


18, and ~, are derived from the second, third 

a foul fecenenlae Gea aS sei and fourth moments about the mean. 

_ “These two criteria are positive, by construction, but in the several char i 
this section 6, has been given the sign of the skewness. In preparing helt ie 
familiar model has been modified to facilitate the following of chronological changes in 
the form of price distributions. A left half, which is symmetrical with the right half as 
designed by Pearson and Rhind, has been added. The axis representing symmetrical 
pereiuitions thus stands at the center of the chart instead of at the left, as in Rhind’s 

agram. 


2A departure within certain limits may, of course, be due to errors of sampling. 


Ne tng aitimmpgilll 
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oe depart from the normal type in either of these respects, or in 
oth. 

A more realistic impression of the significance of changes in 
these criteria may be gained by an inspection of the various charts 
in the present volume which portray frequency distributions 
secured in practice. Distributions of the normal type and a variety 
of divergent forms may be found among those pictured in Figure 21 
and in the charts in Chapter IV. A general survey of these graphs 
will afford concrete evidence of the differences between populations 
in respect to those group characteristics which are our present 
concern. 


§ Types of Frequency Distributions 


The various distribution types defined by the criteria 6, and B, have 
been classified under several heads. Symmetrical distributions, re- 
presented by points on the central axis of the chart, are of three general 
types. These include a symmetrical, flat-topped curve (B. = O, B.< 3), 
marked as Type II, a symmetrical curve more peaked than the normal 
(6: = O, 8,>3), marked as Type VII, and the normal or Gaussian curve 
(6: = O, 6. = 3), represented by the point G on the chart. There may 
be, of course, an infinite number of such symmetrical distributions. 

The classification of skew curves is somewhat more elaborate. The 
three main classes, I, IV, and VI, shade off into each other, the points 
and lines of transition representing distinct types. The two most im- 
portant of these transition forms are those of Type III and Type V. 
The first of these is represented by points on the line marking the bound- 
ary between curves of Type I and Type VI. Type V is a transition form 
between Types VI and IV. In addition to these transition types the 
three important sub-divisions of Type I should be recognized. These 
are I;, Jz, or J-shaped curves, and U, or U-shaped curves. (For high 
values of 8, and 8, the field of the J-curves includes curves of Type III 
and VI.) 

Although the area representing Types I, IV and VI covers all the 
space within which possible values of 6, and B, will fall, Pearson’s system 
of frequency curves may be applied only within part of this field. The 
limit of the area within which Pearson’s curves may be fitted is marked 
by the line 88, — 156, — 36. Areas marked IV and VI (as well as the 
lines for curves of Types V and VII) extend below this critical line, but 
distributions represented by points below this line are classed as hetero- 


‘For a detailed description of these types Pearson’s original memoirs should be con- 
sulted. The latest and most elaborate classification appears in “(Mathematical Contri- 
butions to the Theory of Evolution. Second Supplement to a Memoir on Skew Varia- 
tion,” Phil. Trans. Royal Society of London, Vol. 216A (1915-16).* This classification 
includes a number of transition frequency types not mentioned in the present brief dis- 
cussion of these curves. 

*Values of @ less than 1.8 (6; being zero) define a symmetrical U-shaped curve, 
classed as a subdivision of Type II. 
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typic. Heterotypic distributions cannot be described by any of Pearson’s 
curve types, as derived by integration from his fundamental differential 
equation in its original form. The reason for the existence of this 
heterotypic area is found in the high probable errors of the higher moments 
of frequency distributions. For distributions represented by points in 
the heterotypic area the eighth moment is infinitely large. (This is true, 
it should be noted, of the ideal distribution of which the actual distribu- 
tion is assumed to be a sample. The eighth moment of the actual dis- 
tribution would, of course, be finite.) The eighth moment enters into 
the probable error of the fourth moment and the probable error of B:, 
hence an infinite eighth moment would render the probable errors of 
these quantities infinitely large. Thus if a sample distribution is repre- 
sented by a point in the heterotypic area, we have no surety that if a 
second sample were taken from the same population approximately the 
same value of 6. would be secured. A second sample might yield a dis- 
tribution widely different in all its essential characteristics. 

The characteristics of the chief curve types may be noted. Type I 
is a skew curve of limited range in both directions; Type VI is a 
skew curve of limited range in one direction and of unlimited range in 
the other; Type IV is a skew curve of unlimited range in both direc- 
tions. Types III and V have the characteristics of Type VI in respect to 
skewness and range. Of the symmetrical types, the normal curve and 
curves of Type VII are characterized by unlimited range in both direc- 
tions, while Type II is of limited range in both directions. 

The different subdivisions of Type I are of interest in the present 
study, because a number of price distributions exemplify each of these 
sub-types. Curves of Type I; are unimodal curves of the common pat- 
tern. J-curves have no true mode, distinct from the asymptote. For 
such distributions the measure of skewness (which is the ratio to the 
standard deviation of the distance from mean to mode) loses its cus- 
tomary meaning, and is not comparable to measures of skewness relating 
to modal curves. For curves of the U-type the value corresponding to 
the mode is the anti-mode, and the skewness is the ratio to the standard 
deviation of the distance between mean and anti-mode. 


Reference to Figure 42 may make this argument clearer. There 
have been plotted on this chart points representing a variety of 
distribution types. This diagram will illustrate the subject at 

1This equation is 
1 dy x-a 
ydx  ey+erx-eox? 


_ Pearson has suggested modifications of this basic equation from which might be 
derived equations appropriate to heterotypic distributions. He states that the theory 
o curves of ns type ne Aes aoe because of his failure to find any definitely 

omogeneous data by which it could be effectively i rated. (S il. Tr 
Sed) Wf Londen VoL oa y illustrated. (See Phil. Trans. Royal 
The distributions are listed below in three main classes. In recording the criteria 
of curve type #6: has been given the sign of the skewness. 


(Footnote continued on next page.) 
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present under discussion and will serve, also, as a basis for com- 
parison when the distributions of measures relating to commodity 
prices are discussed. 


POPULATION TYPES 


Reference Distribution of 


Authority 


Distributions of anthropometrical data 
Phil. Trans. Royal Soc., posh of recruits 
Vol. 186-A . Army 


Pearson’s Tables for Statis- Percentage of black in skin 
ticians and Biometricians color of white and negro 


Baxter-Pearson 


Davenport, C. B. 


crosses 6783 3.7342 

Fawcett, C. D.. Biometrika, Vol. 1 Naqada skulls 
Length, male — .0046 2.6560 
female .0139 3.1054 
Breadth, male 0824 3.3642 
female . 0002 2.5984 

Cephalic index 

male 0185 2.5114 
female 0260 2.9322 
MacDonell, W. R. Biometrika, Vol. 1 Head breadth of criminals | —.0104 3.0326 
Height of criminals —.0026 3.1751 

Pearl, R. Biometrika, Vol. IV. Brain weights 
Swede, male 0287 2.7964 
female 0508 3.1031 
Hessian,male -1312 3.3682 
female .0092 2.8372 
Bohemian, male 1623 3.1396 
female 0130 2.8671 
Bavarian, male, 0528 3.3026 
female 0124 3.5408 
Bavarian, young female 2462 4.0820 


Porter-Pearson Phil. Trans. Royal Soc. Heights of St. Louis school 


Vol. 186-A children aged 8 —.0124 3.2350 
Ranke-Pearson Phil. Trans. Royal Soc. Cephalic index of Bavarian 
Vol. 186-A skulls .0079 3.6496 
Distributions of vital statistics 
Elderton, W. P. Frequency Curves and Cor- |2162 Females classified ac- 
relation cording to age at death -4950 3.9961 


Marriage rates of spinsters, 
classified by age 
Endowment insurance re- 
serves, grouped according 
to ages of insured 


1.5572 4.7813 


-0000 2.9210 


Pearl, R. Medical Biometry and Infant mortality rates 


astics Cities over 
sis 25,000 1915 PHOS 3.1454 
1916 —.0307 3.2440 
1917 4033 4.1274 
1918 3168 3.2706 
Cities under 
25,000 1915 .1804 3.4194 
1916 .2760 3.7246 
1917 1.0243 4.6218 
1918 1.8302 6.2116 
Rural coun- 
ties, total 
1915 .8579 5.1995 
1916 3789 3.3623 
1917 . 7939 5.3916 
1918 7391 4.2810 
Rural 
counties, 
white 1917 4937 5.8472 
1918 4444 3.9986 
Rural coun- 
ties, colored 1918 2.2973 7.2386 


(Footnote concluded on next page.) 
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FIGURE 42 
PoPpuULATION TYPES. 


Diagram Showing the Location of Points Representing Various Types 
of Distributions. 


Scale of B, 


= Ho) le} +1.0 +20 
a ia 


Scale of Bz 
oO 
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Heterotypic Area 


o Distributions of anthropometric statistics 
p Distributions of vital statistics 
4 Miscellaneous distributions 


There is a clear tendency for these points to cluster about the 
axis of symmetry, particularly about the point representing the 


POPULATION TYPES (Cont.) 
ee ee 
Ses—=0=>aOoeoowoOoOoOoOoOoOooaoaO0=qaoomomomo eee eeeS={§“§“_ _ _ _ — 


Authority Reference Distribution of | By | Bo 
Miscellaneous distributions 
Fisher, R. A. Statistical Methods for Yearly rainfall at 
Research Workers Rothamsted . 2430 2.710 
Maynard Biometrika, Vol. III Number of bands on cap- 
sules of Shirley poppies .0196 3.308 
Mills, F. C. Statistical Methods Telephone subscribers 
classified by calls per year .0153 3.2007 
London-N. Y. exchange 
rates .0732 2.3692 
Pearl, R. Biometrika, Vol. V Length of Chilomonas 
paramecium 
Series A . 0000 2.5657 
Series B .0311 3.1950 
Breadth of Chilomonas 
paramecium 
Series A 0011 3.1332 
Series B .1852 3.8831 
Surface, Frank M. Biometrika, Vol. III Size of litters Poland 
China sows . 0284 3.3622 
Size of litters Duroc Jersey 
sows .0167 3.3422 
Venn-Pearson Phil. Trans. Royal Soc. Barometric heights -2440 3.1739 
Vol. 186-A ; 
Weldon-Pearson Phil. Trans. Royal Soc. Right antero-lateral margin 
_ Vol. 186-A of female Naples crabs ~ 0267 3.1128 
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normal distribution. Yet there are pronounced departures from 
this Gaussian point, departures which, in the present case, are 
mostly in the direction of positive skewness. The points represent- 
ing anthropometric distributions are, as a group, concentrated most 
closely about the Gaussian point. Distributions of infant mortality 
rates shows the widest departures from that point. 

It is to be noted that, while there is some variation between the 
results secured from different samples relating to a given charac- 
teristic (such as brain weights), the range of variation is small for 
most of the groups here represented. There is one rather con- 
spicuous exception to this rule. The criteria of curve type vary 
materially for different samples of infant mortality rates. Reference 
tothe footnote describing the distributions will show that there 
were marked differences between the populations from which the 
various infant mortality samples are drawn, a fact which undoubted- 
ly accounts for a large part of the variation observed. 


The criteria 8, and 6, sum up all the main characteristics of a 
frequency distribution, other than those defined by the measures 
of central tendency and dispersion. Specifically, information as to 
the following features of a distribution is given by these criteria: 


a. The direction and degree of skewness. Any departure 
from symmetry is shown by a movement of the Beta point? 
away from the central axis at which the value of {; is zero. 
If the skewness is positive the point will lie to the right of 
the axis of symmetry, if negative, to the left of that axis, as 
it appears in these charts. 

b. The shape of the distribution in respect to kurtosis. If 
the concentration at the central value is greater than would 
be found in a normal distribution having the same standard 
deviation as the distribution in question (i. e. if the distribu- 
tion is more peaked than the normal) the point will lie below a 
horizontal line passing through the axis of symmetry at the 
point 6.=8. If the distribution is less peaked than the nor- 
mal the point relating to it will lie above this line. 

c. The “ideal” frequency type to which the distribution corres- 
ponds. The most important of these types have been dis- 
cussed above. 


1The term Beta point has been used for convenience in referring to any point 
the coordinates of which are defined by values of ; and B». 
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There is a further type of information which these criteria may 
yield, though the present state of our knowledge on the subject to 
be discussed will hardly justify broad generalizations or unqualified 
conclusions. This information relates to the inherent stability of 
given distributions, and of the populations from which they are 
drawn. 

Reference was made in an earlier section to the problem of price 
stability. External stability, or stability of the price level, was 
distinguished from internal stability. The latter term was used to 
describe stability of established relationships between individual 
prices and groups of prices. We are now dealing with a third (not 
unrelated) type of stability, the inherent stability of frequency 
distributions of price relatives. 

What meaning can we attach to the term “stable frequency 
distribution”? Any frequency distribution represents the resultant 
of a number of separate forces. In the absence of correlation be- 
tween the agencies at work, and assuming that there are so many 
forces in operation that no one force exerts a preponderant influence 
upon the data classified, something approaching stable equilibrium 
will be secured in the frequency distribution. In the perfect ex- 
ample, when positive and negative deviations are equally likely to 
occur, and when the distribution follows that curiously universal 
pattern first traced by Laplace and Gauss, a condition of true 
stability has been attained. The forces tending to produce values 
above the mean are precisely balanced by forces pulling in the 
other direction. So fine is the balancing of diverse forces that, 
knowing the normal law of error to be in operation, it is possible to 
foretell, within limits capable of precise evalution, the exact pro- 
portion of observations which will depart by given amounts from 
the mean value. Under these conditions, says Pearson,‘‘. . there is 
production and destruction impartially around the mean.” 

A stable frequency distribution may be thought of, then, as one 
which embodies the balanced condition reflected in most perfect 
form in the normal curve. There is variation, but the forces of 
disruption are held in check by cohesive agencies. The population 
from which the distribution in question is drawn is not subject to 
“sport”’ types departing from the norm by amounts which are ex- 
cessive, in terms of the standard deviation of that population. 
Sporadic variation plays, in perfect balance, within assignable 
limits. Stability of type is generated by the balance of forces re- 
sponsible for individual variation. In this sense, then, stability is a 
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group characteristic. Frequency distributions constructed from 
measurements of those biological characteristics which are most 
stable (e. g., stature, skull dimensions, brain weight) are of this 
normal type, or approximate it closely. Unstable organisms may 
be expected to yield distributions departing materially from the 
normal type, these departures representing break-downs, “sports,” 
and erratic individual variations. 

If a distribution of the normal type represents a condition of 
stable equilibrium, it may be assumed that departures from 
that type indicate the presence of some unstable element or 
elements. Yet all departures are not of equal significance. The 
Gaussian distribution is secured, Pearson has pointed out, when 
each contributory cause group is independent and when (if the 
number of groups be not very large) each cause group is of equal 
valency and contributes with equal frequency results in excess and 
defect of its mean contribution. The conditions which yield a Type 
III distribution are closest to those which give rise to the Gaussian 
type. The contributory cause groups are of equal valency and are 
independent, as for the Gaussian type, but Type III differs fromthe 
Gaussian in that each cause group does not necessarily contribute 
with equal frequency results in excess and defect of its mean con- 
tribution. Type III corresponds to the skew binomial.t In em- 
ploying the fundamental differential equation used in deriving the 
other curve types in Pearson’s system it is not necessary to assume 
the independence or equal valency of the cause groups, nor the 
equality of contributions above and below the mean. 

In studying the characteristics of frequency distributions of 
price relatives it will be of interest to observe the degree of departure 
of given distributions from the normal type and from Type III, 
considering these to be representative of more stable populations 
than the other frequency types in the Pearsonian system.? 

See Pearson, Tables for Statisticians and Biometricians, p. Ixi, and Pearson, “Skew 
Variation in Homogeneous Material,” Phil. Trans. of the Royal Society, Vol. 186 A, 


pp. 356-360,381. See also, Kelley, Truman L., Statistical Method, p. 148, for a comment 
on the point in question. 

*This subject of the relation between curve type and stability of populations has 
been discussed in a very illuminating fashion by Truman L. Kelley (Statistical M. ethod, 
pp. 138-150). In the course of this discussion Kelley emphasizes certain distinctive 
characteristics of the distribution types which have been mentioned above as being 
most stable. Type III distributions, he shows, are the only ones which do not possess 
certain infinite positive moments (i. e. moments which become infinite for a fitted curve). 
Just as these Type III distributions are unique, in that all their positive moments are 
finite, so distributions of Type V are unique, in possessing finite negative moments. 
The lines representing Type III and Type V distributions meet, it may be observed, at 
the Gaussian point (see Figure 42). From which facts Kelley draws the conclusion: 
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Statements in the preceding paragraphs suggest some of the 
causes of instability of type, as that phrase is used in the present 
discussion. Unstable elements may be present when essentially 
homogeneous data are subject to the interaction of factors too 
limited in number or of such marked inequality that certain forces 
exert a preponderant influence. Again, correlation between the 
factors affecting the quantities measured tends to destroy the 
balance characteristic of stability. Probably the most important 
of the conditions which give rise to departures from Type III, as 
well as from the normal type, is this factor of dependence of the con- 
tributory causes or, in Kelley’s phrase, of ‘uncompensated cor- 
relation between cause groups.” 

In addition to that type of instability which is evidenced by 
“skew variation in homogeneous material’ we may have the insta- 
bility which is found when the data classified consist of a mixture 
of heterogeneous materials. In this case the groups which are 
mixed may be subject, in their variation, to essentially different 
forces, a fact which would ordinarily give rise to distribution 
types departing materially from the normal.! In the study and com- 
parison of price groups at a later point in the present investigation 
(to be discussed in a later volume) we shall return to the subject 
of heterogeneity of populations, and shall discuss methods of testing 
for heterogeneity. 

As distributions depart from the normal type there is always 
some loss in both the significance and the reliability of the statistical 
measures descriptive of the populations represented. They lose in 
significance because there is not the clear central tendency and the 
uniform deviation from the central tendency which may be most 
accurately described. ‘They lose in reliability because of an increase 
in the sampling errors to which all statistical measures are subject. 
As the degree of departure from the stable Gaussian type and 
Type III increases, the tendency toward a breakdown of the dis- 
tribution type increases. The statistical evidence of this tendency 
LT ai, a finite positive moments are of most importance III is the most stable of all 
the types; however, should finite negative moments be of greater importance than 
positive, Type V would be the most stable; and if the possession of both finite positive 


and negative moments is material then the normal distribution is the most stable curve 
within all the types.” (p. 143). 

_ ‘This is not necessarily true, for a heterogeneous distribution might take the Gaus- 
sian form. In an early article in Biometrika (“Das Fehlergesetz und seine Verallge- 
meinerungen durch Fechner und Pearson,’’ A Rejoinder. Biometrika, Vol. IV) Pearson 
effectively demonstrated that correspondence of a distribution to the Gaussian type is 


not necessarily evidence of homogeneity, and that departure from the normal type is 
not evidence of heterogeneity. 
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is found in the magnitude of the sampling errors, which may become 
so large that there can be no confidence that a second sample from 
a given population will yield a distribution of the same type as the 
first sample. 


§Criteria of Instability 


Somewhat more specific information concerning instability of type 
is afforded by two of the criteria Pearson has employed in defining his 
basic frequency types. These are the measures represented by the symbols 
«, andr. The criterion «, is derived from the following relationship: 
ki = 2B, — 8B: — 6 

The type of information given by «, may be made clear by reference to 
Figure 42. On this chart a line appears, representing the locus of the 
points for which x; = 0. This is identical with the line representing Type 
III distributions. If «: is positive, in a given case, the Beta point falls 
below this line, in the regions of Type IV, V and VI. If «: is negative 
the Beta point falls above this line, in the Type I area. The value of 
x, indicates the degree of departure of the given point from the line and, 
correspondingly, the degree of departure of the given distribution from 
Type III. 

Some of the characteristics of Type III distributions have been noted 
above, with particular reference to the problem of stability of type. On 
the assumption that finite positive moments are of greatest importance 
in the material with which we are at present dealing, the criterion «4 
may serve as a measure of stability. A value of zero means perfect 
stability, in that all positive moments are finite. As the value of x 
departs from zero the moments, beginning with the highest, become 
infinite. The greater the value of «:, on this assumption, the less stable 
is the distribution. 

In deriving the other criterion which concerns us here we set 


6 (B2 poe Bi pai 1) 

apo pi — 6 

Since the denominator of the right hand member of this equation is 
equal to x, it is clear that r and x: are related. When x: is equal to zero, 
as it is for the normal curve and for distributions of Type III, r will be 
equal to infinity. It descends from infinity, with positive values, below 
the Type III line, and descends, with negative values, above that line. 
The numerator of the above fraction is necessarily positive, hence r will 
agree in sign with «:. But r yields certain additional information which 
x, does not. On a preceding page reference has been made to the high 
probable errors of the higher moments of frequency distributions. It 
has been pointed out that for distributions represented by points in the 
heterotypic area the eighth and all higher moments (of the ideal distribu- 


1In this and similar equations which follow #; is taken as positive. This measure is 
positive by construction, but in preparing the graphs #6; has been arbitrarily given the 
sign of the skewness. 


T= 
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tions represented by the sample) are infinitely large. The criterion r in- 
dicates the order of the moments which, in a given case, would be infinite. 
If ris equal to any value, m, then the moment of the order m + 1 would 
be infinite. Thus if ris equal to 7, the eighth and all higher moments are 
infinitely large for the ideal distribution of which the actual distribution 
is a sample. Under the conditions last named the value of B, as deter- 
mined from the sample has an infinite probable error. We may, therefore, 
determine from the value of r in a given case whether a distribution is 
heterotypic. This will be true when r, being positive, is equal to or less 
than 7. Ifris equal to 3, the fourth and all higher moments are infinitely 
large and the value of 8. for the ideal curve becomes infinite. If r has a 
value between 0 and 1 the second moment and the standard deviation 
become infinite. 

Since r indicates the order of the moments which break down for 
specific distributions (i. e. become infinite for the corresponding ideal dis- 
tributions) it may appropriately be employed as a measure of stability 
of type, as that term is here used. The greater the value of r the higher 
is the order of the moments which become infinite and the more stable 
are the distributions represented. As r approaches infinity the cor- 
responding distributions approach the normal type, or Type III. These 
two types appear, as has been pointed out, when the causal factors are 
independent and when the cause groups are of equal valency. The 
lower the absolute value of r, whether the sign be positive or negative, the 
less stable is the distribution.1 


One of the most important aspects of this problem of instability 
of distributions relates to the heterotypie area which is shown in 
Figure 42, and to which reference has been made above. No pre- 
cise meaning has been given to the term heterotypic. It is clear 
that if a distribution falls in this area the probable errors of the 
criteria of curve type are so great that there can be no confidence 
that other samples from the same population would yield results 
within reasonable limits of those secured from the first sample. 
But of what sort of distribution is this true? It has been suggested 
that a tendency toward bi-modality may account for the location of 
a distribution in this area, but the results of the present study sup- 
port Truman Kelley’s assertion that this is not necessarily true. It 
is Kelley’s contention that the location of a distribution in the 
heterotypic area indicates the presence of essentially unstable 
elements, elements conducing to a breakdown of type. The high 
probable errors of the moments indicate not only the unreliability 

.__*The uses of r are discussed in the various references to Pearson which have been 
given above. Extensive use of this criterion has been made by R. A. Fisher in his me- 
moir ‘“‘On the Mathematical Foundations of 'T heoretical Statistics” (Phil. Trans. of the 
Royal Society, Vol. 222-A, 1921-22, pp-309-368). In defining the frequency types of 


the Pearsonian system Fisher employes a diagramatic method which is based primarily 
upon f, and which differs materially from the method represented by Figure 42. 
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of sampling, but a tendency toward erratic and disruptive move- 
ments on the part of individual members of the population. With 
reference to animal organisms, we might say that it indicates the pos- 
sibility of thoroughly abnormal “sports ” which would break com- 
pletely away from the prevailing type. It suggests that the pull 
toward the center of gravity of the distribution may be so relaxed 
that individual members of the population might break loose, as 
planets might escape from a parent sun. This ‘s, however, a field in 
which the present state of our knowledge does not justify any final 
conclusions. It is certain that for distributions which fall in this 
region the ordinary measures used in describing frequency distribu- 
tions and in generalizing from them lose materially in reliability 
and utility. And there are some reasons for thinking that this 
failure of the orthodox type is due to elements of instability in the 
populations from which given samples are drawn.! 


2. CHARACTERISTICS OF FREQUENCY DISTRIBUTIONS OF PRICE 
RELATIVES 


With the above considerations before us we may proceed to a 
discussion of the attributes of the population of prices. For the 
present we are concerned with just one characteristic of commodity 
prices—degree of change between specific dates, as measured by 
link and fixed base relatives—and conclusions concerning the popu- 
lation of prices are to be interpreted with this in mind. 

In Tables XIX to XXVII, in the Appendix, are given the cri- 
teria of curve type and related measures descriptive of various dis- 
tributions of price relatives for the years from 1891 to 1926. In 
order that chronological changes in the character of certain of these 
distributions‘may be followed, the criteria 8; and B2 for two sets of 
distributions (unweighted fixed base relatives in natural form and 


1R. A. Fisher has explained the failure of the orthodox types within the heterotypic 
area as due to the inadequacy of the method of moments in estimating the parameters 
of populations from samples which are heterotypic (see Fisher, “On the Mathematical 
Foundations of Theoretical Statistics,” p. 346). Pearson’s system rests upon the 
method of moments. Moreover, Fisher contends, the inadequacy of the method of 
moments is not confined to dealing with heterotypic distributions; this method falls 
far short of a perfect standard of efficiency in estimating the form of distributions of 
other types, notably J-shaped distributions. The efficiency of the method of moments 
is high, says Fisher, only in the neighborhood of the Gaussian point. 

It is probably not necessary to set in opposition these two explanations of the 
failure of the Pearsonian frequency types as means of estimating the form of ideal curves 
corresponding to certain distributions. It may be granted that the method of moments 
loses in efficiency as it is applied to distributions departing materially from the normal 
type. Yet the departure of a given distribution from that type may still be taken to 
mean that the population from which this sample was drawn is subject to the play of 
unbalanced forces and contains unstable elements. 
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weighted logarithms of link relatives) have been plotted in Figures 
43 and 48. 

The first point to be noted in an examination of these dia- 
grams isthe fact of extreme year-to-year changes in distribution 
type. The population with which we are dealing is one which 
changes its fundamental characteristics from year to year. No 
such extreme differences are to be found between the results se- 
cured from different samples of brain weights, infant mortality 
rates, or skull dimensions, measures for which were presented 
above. It may be, however, that we are not justified in thinking 
of these results for different years as samples from a single 
population. Link relatives measuring the changes in individual 
commodity prices between 1915 and 1916 reflect the play of a set of 
forces quite different from those which influenced the link relatives 
for 1921, on the 1920 base. If we are to think of price relatives as 
constituting a population, we should perhaps view the relatives for 
each year as a population by themselves. Whether the specific 
changes from one year to the next possess economic significance is 
discussed below. 

The descriptive measures given in the Appendix tables permit 
detailed study of the populations secured by combining price rela- 
tives in different forms. Various distributions may be compared in 
regard to stability of type, degree of skewness and dispersion, close- 
ness of correspondence to the normal or any other ideal frequency 
type, and in other respects. In such a study a three-fold comparison 
is possible. 

Distributions of the logarithms of price relatives may be com- 
pared with distributions of price relatives in natural form. 

Distributions of weighted price relatives may be compared 
with distributions of unweighted relatives. 

Distributions of fixed base relatives may be compared with 
distributions of link relatives. 

In each case, of course, the comparison involves distributions 
differing in one characteristic only. Thus in comparing logarith- 
mic and natural distributions the measures relating to unweighted 
logarithms of link relatives for 1920 would be compared with similar 
measures relating to unweighted link relatives in natural form for 
1920. Measures of dispersion, and all other measures, were put on 
comparable bases before the comparison was made. 
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§Comparisons of Distributions of Price Relatives 
Arithmetic and Logarithmic Distributions 


The first of these comparisons is permitted by the figures in the 
table below. 


TABLE 111 
CoMPARISON OF DISTRIBUTIONS oF LoGariTums oF Price RELATIVES AND 


DisTRIBUTIONS OF Prick Revatives In Natura, Form 
(Based upon prices during the period 1913-192 6) 


Characteristic No. of pairs of dis- Result 
tributions 
compared 
ee a est a, 
1. Mean value Logarithmic (geometric) mean 
: ; necessarily smaller in all cases. 
2. Dispersion 136 Log dispersion smaller 70 times. 
3. Skewness 50 Log skewness smaller 37 times. 
4. Sign of skewness 50 Log skewness negative 26 times. 
: Natural skewness negative 6 times. 
Sh, Kurtosis : 50 Log closer to normal 36 times. 
6. Location in respect to hetero- Number of log distributions hetero- 
typic division 50 typic: 30 


Number of natural distributions 
tt heterotypic: 21 
7. Stability (measured by x1) 50 Log more stable 34 times. 
8. Curve type! 50 Logarithmic distributions: 
Type I 3 
Type IV 43 
Type VI 4 
Natural distributions: 
Type I 8 
Type IV 28 
Type VI 14 


1A number of the distributions classified in this table might have been placed among the transition 
types, if account were taken of the sampling errors to which the criteria 6; and B2 are subject. In view of 
the magnitude of these sampling errors for points near the heterotypic limit and within the heterotypic 
area, it has been considered more significant to group the distributions into the three main classes, and 
their sub-classes, which are defined by areas, not by points or lines. 

Of the 8 natural distributions of Type I, 5 were of the sub-type Ij; of the 14 of Type VI, 8 were of the 


Of the 3 logarithmic distributions of Type I, 1 was of the sub-type Tj; of the 4 of Type VI, 1 was of 
the sub-type VIj. 

(See p. 314 for a brief description of these curve types.) 

Only 50 pairs of distributions are directly comparable in the matter of curve type. We have data, 
however, relating to 96 logarithmic distributions (of which approximately two-thirds were based upon 
link relatives) and 94 distributions of relatives in natural form (of which approximately two-thirds were 
constructed from fixed base relatives). The comparison is not as trustworthy as that given in the table, 
but it possesses significance, since no essential difference was found between fixed base and link relatives 
in this regard. The classifications follow: 


Curve type Number of logarithmic distributions Number of natural distributions 
of given type of given type 
I 8 11 
IV 85 62 
VI 3 21 
96 94 


One of the logarithmic distributions of Type I and one of the logarithmic distributions of Type VI 
belonged to sub-groups of the Ij and VIy types, respectively. a : 

Five of the natural distributions of Type I were of sub-type Ij, and 11 of the natural distributionsof 
Type VI were of sub-type VIj. 
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The logarithmic and arithmetic measures of dispersion were com- 
mented upon in an earlier section. It was there pointed out that there 
is no evidence of a consistent tendency for one to exceed or fall below the 
other. When prices are seriously disturbed, however, as they were during 
the war and immediate post-war years, the arithmetic standard deviation 
is subject to extreme fluctuations. During the years 1915 to 1918 this 
was particularly true of unweighted distributions of price relatives on a 
fixed base. Though the logarithmic measures of dispersion were in many 
cases greater than the corresponding natural measures, they never exceeded 
the arithmetic measures by any considerable margin. During years when 
price disturbances are less extreme there appears no tendency for the 
logarithmic dispersion index to exceed or fall below the corresponding 
arithmetic measure. 

The logarithmic distributions tend, on the whole, to be more sym- 
metrical than the arithmetic. Out of the 50 comparisons which were 
possible, the measures of skewness of the logarithmic distributions were 
smaller in 37 cases than the measures relating to corresponding arith- 
metic distributions. This is due, of course, to the fact that the range of 
positive deviations is much less in the logarithmic than in the natural 
distributions. Price relatives in natural form are subject to extreme 
positive deviations, since the upper limit of such a relative is infinity, 
while the lower limit is zero. For the same reason we find that the 
logarithmic distributions were negatively skewed 26 times out of 50 
cases, while natural distributions were negatively skewed in only 6 out 
of 50 cases. 

The logarithmic distributions tend, also, to be less peaked than the 
arithmetic. The general tendency of all distributions of price relatives 
is to be more peaked than the normal, but this tendency is more pro- 
nounced in the arithmetic type. 

On a priori grounds (reasoning from the known characteristics of 
price relatives in logarithmic and natural form in the matter of range) 
one might expect Type IV, the skew, peaked curve with theoretically un- 
limited range in both directions, to predominate among logarithmic dis- 
tributions, and Type VI, which is skewed and peaked and which has a 
theoretically unlimited range in only one direction, to predominate among 
arithmetic distributions. Infact, both logarithmic and arithmetic distribu- 
tions are preponderantly of Type IV, but the proportion of distributions 
of this type is much greater among the logarithmic than among the 
arithmetic distributions. Among the arithmetic distributions Type VI 
ranks next in importance to Type IV. Type I has 3 representatives 
among the logarithmic distributions and 8 among the natural. (The 
count is based upon the distributions for the years 1914-1926.) 

_ Several measures which serve as indexes of the inherent stability of 
distribution types have been discussed above. J udged with reference to 
distance from the Type III line, which represents, presumably, the 
most stable skew type, logarithmic distributions of price relatives 
appear to be more stable than natural distributions. In 34 out of 50 
cases distributions based on logarithms deviate from this type by smaller 
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amounts than the corresponding natural distributions. (The criterion 
here employed is «:.) 

. _, Another comparison may be made, employing the criterion r, which 
indicates the ‘‘break-down”’ point of different distributions. That issit 
indicates the order of moments which become infinite. ‘The results of 
the comparison, which is restricted to positive values of 7, are summarized 
in the following table. The distributions here compared relate to the 
period 1914-1926. 


Range of positive values Number of distributions for which the values 
of r of r fall within the stated limits! 
Logarithmic Natural 
7.00, or below 30 out of 50 cases 21 out of 50 cases 
6.00, or below 17 out of 50 cases 15 out of 50 cases 
5.00, or below 13 out of 50 cases 10 out of 50 cases 
4.00, or below 1 out of 50 cases 4 out of 50 cases 


'The various sub-totals in this table are cumulative, hence the sum of the items in 
each column is not necessarily equal to the total number of distributions (50) studied in 
each case. Thus, for example, the 17 logarithmic distributions for which the value of 
r was 6, or below, are included in the 30 distributions for which the value of r was 7, 
or below. The 20 logarithmic distributions and the 29 natural distributions for which 
the value of r exceeded 7 are not, of course, listed in the above table. 


If r has a value of 7 or less, it will be recalled, the eighth moment of 
the ideal distribution corresponding to the sample is infinite, and the 
probable error of 8, is infinite. This marks the limit of the heterotypic 
area. Ifrhas a value of 6, or less, even greater instability is indicated, 
for this means that the seventh and all higher moments are infinite. 

Judging from all the entries but the last in the above table, logarith- 
mic distributions appear to be less stable than natural distributions. 
Thirty of the 50 logarithmic distributions are heterotypic, while only 21 
of the corresponding 50 natural distributions fall in this region. The last 
entry in the table shows that 4 of the natural distributions and 1 loga- 
rithmic distribution are characterized by infinite fifth moments. 

The better showing of the natural distributions in this comparison 
is not due to any tendency on their part to cluster about the normal 
point, or about the stable Type III line, as was indicated by the values 
of «. During times of extreme price disturbance natural distributions, 
particularly unweighted distributions, tend to deviate above the Type 
III line, into the area of J-curves of Type I. This is the type of distribu- 
tion followed by unweighted fixed base relatives in natural form in 1915, 
1916, 1917 and 1918, by unweighted link relatives in natural form in 
1915, and by weighted link relatives in natural form in 1923. Judging 
solely on the evidence of positive moments these are stable distributions, 
and the measures describing them are valid. R. A. Fisher has shown, 
however, that the efficiency of the method of moments in locating and 
scaling such J-curves is very low. All J-curves fall beyond what Fisher 
calls the “region of validity” of the first moment. The upper boundary 
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of the region of validity of the second moment is set by the line r=-4,a 
line beyond which 5 of the distributions of price relatives in natural 
form fall. The means and standard deviations relating to these dis- 
tributions are not characterized by the infinite probable errors which are 
found when positive moments of a low order are infinite, but are equally 
unacceptable because of their inadequacy as measures descriptive of the 
population of prices.!. Because of the existence of this upper boundary 
to the efficiency of the statistics descriptive of the natural distributions, 
it does not seem justifiable to conclude that the natural distributions are 
preferable to the logarithmic because a smaller proportion of the natural 
distributions fall in the heterotypic area. In fact, were one to base a 
choice between the two upon the basis of the efficiency of the first and 
second moments (i. e. of means and standard deviations) the logarithmic 
distributions would be selected. For the proportion of logarithmic dis- 
tributions falling within the region of validity of the first and second 
moments is slightly greater than the proportion of natural distributions. 

In a final comparison we may determine the number of logarithmic 
and natural distributions which correspond in type to the normal curve 
of error, noting at the same time the character of the deviation from the 
normal type. The results appear in the following table. In preparing 
this table the actual measures of skewness and kurtosis have been com- 
pared with the standard errors of these measures for samples from normal 
distributions. If a given measure of skewness or kurtosis differed from 
the Gaussian value of 0 by less than 2.576 times its standard error, the 
deviation was not considered significant. A greater deviation was taken 
to mark a significant departure from the normal type.2. The distributions 
here classified relate to the period 1914-1926. 


Form of |Number of distributions deviating from|Number of distribu- 


price normal type in respect to tions conforming to 
relatives ; normal type in respect 
skewness kurtosis skewness |to skewness and kur-| Total 
alone alone and tosis (within sampling 
kurtosis _|limits indicated in the 
text) 

Natural 2 2 44 2 50 
Logarithmic 1 8 38 3 50 
Total 3 10 ot 5 | 100 


*This upper boundary, says Fisher, is set not because the probable errors of the 
moments become infinite, but because “‘the ratio of the probable errors of the moments 
to the probable error of the corresponding optimum statistics is great and tends to in- 
finity as the size of the sample is increased.” (“On the Mathematical Foundations of 
Theoretical Statistics,” p. 347.) The optimum statistics are those of which the likeli- 
Hood is eat at nae poheeyt . ee ee is developed by Fisher in the 
article named, and is exemplified in Fisher’s Statistical Method ] er’ 
Cimbtrah £095), ethods for Research Workers, 

The standard error multiplied by 2.576 marks the limit beyond which a deviati 
would fall as the result of chance less than 1 time out of 100. pBad se: 
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Most of the distributions in both groups differ from the normal type 
in respect to both skewness and kurtosis. The tendency toward greater 
symmetry in the case of logarithmic distributions accounts for the larger 
number in this group which deviate from the normal type in respect to 
kurtosis alone. Only five of the total group of 100 distributions could be 
considered normal, even within the generous sampling limits upon which 
this classification rests. 


Weighted and Unweighted Distributions 


The effect of weighting upon the form of frequency distributions 
of price relatives is revealed by the entries in the following table. 
TABLE 112 


CoMPARISON OF WEIGHTED AND UNWEIGHTED DISTRIBUTIONS OF PRICE 
RELATIVES 


(Based upon prices during the period 1890-1926.) 


Characteristic No. of pairs of Result 
distributions 
compared 
1. Mean value 136 Wtd. smaller 57 times 
2. Dispersion 136 Wtd. smaller 74 times 
3. Skewness 95 Wtd. smaller 57 times 
4. Sign of skewness 95 Wtd skewness negative 35 times 
Unwtd. skewness negative 33 times 
5. Kurtosis 95 Wtd. closer to normal 68 times 
6. Location in respect to hetero- No. of wtd. distributions hetero- 
typic division 95 typic: 41 
No. of unwtd. distributions hetero- 
typic: 49 
7. Stability (measured by «1) 95 Wtd. more stable 61 times 
8. Curve type! 95 Wtd. distributions 
Type I 
Type IV 71 
Type VI 14 
Unwtd. distributions 
Type I 9 
Type IV 76 
Type VI 10 


1Six of the 14 weighted distributions classed in Type VI were of the sub-type VIj. Six of the 9 
unweighted distributions in Type I were of the sub-type IJ, and 6 of the 10 of Type VI belonged in the sub- 


group VIj. 


Weighted and unweighted distributions of price relatives have been 
compared in respect to mean value and dispersion in earlier sections. It 
may be noted here that the effect of the introduction of weights based 
upon values marketed in the period 1919-1923 was to increase the mean 
value during the period 1891-1913, and to decrease the mean value during 
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the years 1914-1926. There seems to have been no consistent difference 
between weighted and unweighted measures in the matter of dispersion 
prior to 1914. During the years of violent price change since 1914 the 
dispersion of weighted distributions has been smaller in about three- 
quarters of the cases compared. 

The departures from symmetry were somewhat less pronounced for 
weighted than for unweighted distributions, but this result is due entirely 
to the situation since 1914. The weighted skewness was less in 34 out of 
50 cases in this period. During the less disturbed period preceding, the 
skewness of the weighted distributions was less in 23 out of 45 cases. 
The skewness was negative in almost precisely the same proportion of 
unweighted and weighted distributions. 

The use of weights serves substantially to decrease the peakedness 
of price distributions. The weighted distributions were closer to normal 
in this respect during both the earlier and later years of the period 
covered, the advantage being in favor of the weighted distributions in 68 
out of 95 cases. 

There is no material difference in the type of ideal distributions to 
which the members of the two groups belong. In both cases over 70 per 
cent of the distributions are of Type IV, with Type VI and Type I stand- 
ing next in order of importance. 

The available evidence indicates that combinations of weighted price 
relatives yield more stable distributions than do combinations of un- 
weighted relatives. Weighted distributions are more stable in 61 cases 
out of 95, as judged by x: (which measures the distance from the Type 
III line). When the criterion r is employed in the comparison, the fol- 
lowing results are secured. 


Range of positive Number of distributions for which the values of r fall 
values of r within the stated limits 
Unweighted Weighted 
7.00, or below 49 out of 95 cases 41 out of 95 cases 
6.00, or below 40 out of 95 cases 30 out of 95 cases 
5.00, or below 19 out of 95 cases 17 out of 95 cases 
4.00, or below 1 out of 95 cases 8 out of 95 cases 


_ The proportion of unweighted distributions which are heterotypic 
(i. e. for which r is positive and equal to 7 or less) is greater than the 
corresponding proportion of weighted distributions. On the other 
hand, a larger number of weighted distributions fall in the last group 
in the table, in which are tabulated the distributions for which the 
fifth and all higher moments are infinite. 

In the following table unweighted and weighted distributions are 
compared in the matter of correspondence to the normal curve of error. 
The distributions here classified relate to the period 1891-1926. 


a eS 
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Form of |Number of distributions deviating from|Number of distribu- 


price normal type in respect to tions conforming to 
relatives normal type in respect 
: to skewness and kur-| Total 
skewness kurtosis skewness tosis (within the sam- 
alone alone and kurtosis |pling limits indicated 
in the text) 

Unweighted 2 17 72 4 95 
Weighted 4 13 64 14 95 
Total 6 30 136 18 190 


The most pronounced difference between the two sets of figures 
presented is found in the column showing the number of distributions 
conforming to the normal type. Fourteen weighted and only four un- 
weighted distributions are in this group. The proportion of the total 
number of distributions which may be considered normal (within the 
sampling limits defined above) is small in both cases, but it is relatively 
much greater for the weighted measures. 


Distributions of Fixed Base and Link Relatives 


The final comparison involves distributions constructed from fixed 
base and link relatives. The basic data appear in the following table. 
TABLE 113 


ComPaRISON OF DISTRIBUTIONS CONSTRUCTED FROM FrxEp Base AND Link RELATIVES 
or Commopity Pricrs, ror THE PEriop 1914-1926 


Characteristic No. of pairs of Result 
distributions 
compared 

1. Mean value (Comparison not significant) 

2. Dispersion 128 Link smaller 128 times 

3. Skewness 48 Link smaller 26 times : 

4. Sign of skewness a2 Link skewness negative 18 times 
Fixed base skewness negative 17 
times 

5. Kurtosis 48 Link closer to normal 31 times 

6. Location in respect to hetero- Number of link distributions het- 

typic division 52 erotypic: 27 aie 
Number of fixed base distributions 
heterotypic: 27 _ 

7. Stability (measured by x1) A8 Link more stable 28 times 

8. Curve type! Sy) Link Fixed 

base 
Type I 6 5 
Type IV 35 40 
Type VI 11 7 


1One of the 6 link distributions classified as of Type I was of sub-type IJ; 4 of the 11 classed as of Type 


VI bel d to sub-group VJj. 
pen SS ony Bees distributions of Type I all were of sub-type Ij; 5 of the 7 classed as of Type VI 


belonged to sub-group VIj. 
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It is to be expected, of course, that the dispersion of link relatives 
should be smaller than that of fixed base relatives. There is no material 
difference in the matter of skewness. It is apparent that the greater 
dispersion of fixed base relatives, as the base becomes further removed, 
does not result in any appreciable change in the degree of skewness. Nor 
is there an appreciable difference between the two types of distributions 
in respect to the direction of skewness. 

The link distributions are distinctly less peaked than the fixed base 
distributions for the period from 1914 to 1926. In 32 out of 48 cases the 
link distributions are more flat-topped than the others, and in 31 of these 
32 cases the link distributions are closer to the normal curve in this 
respect. In interpreting these results it must be remembered that the 
measure of peakedness refers always to a normal distribution having the 
same standard deviation as the distribution in question. Since the dis- 
persion of the link distributions is less, in all cases, these distributions 
look more peaked when presented in graphic form. They are not so, 
however, when the criterion of peakednegss is a normal curve with the 
same degree of dispersion. It is possible that a somewhat different pro- 
portion would prevail if comparison of a number of pre-war distributions 
were possible. The abnormally wide dispersion of fixed base relatives 
between 1915 and 1918 is reflected in high values of the measure of 
kurtosis. 

In the matter of curve type there is no material difference between 
link and fixed base distributions. In both cases Type IV predominates. 

The criterion x: shows that the distributions composed of link rela- 
tives are closer to Type III in 28 out of 48 cases. If we use the values of 
r in testing stability, we secure the following results, based upon prices 
during the period 1913-1926 (distributions for the years 1914-192€). 


Range of positive Number of distributions for which the values of r fall 
values of r within the stated limits 
Link Fixed base 
7.00, or below 27 out of 52 cases 27 out of 52 cases 
6.00, or below 22 out of 52 cases 23 out of 52 cases 
5.00, or below 13 out of 52 cases 12 out of 52 cases 
4.00, or below 1 out of 52 cases 4 out of 52 cases 


The number of link relative distributions falling in the heterotypic 
area (i. e. having values of r equal to or less than 7.00) is precisely 
equal to the number of distributions of fixed base relatives in this class. 
In certain other Tespects, however, the fixed base relatives are less 
adequately described by the usual statistical measures (i. e€. more 
fixed base than link distributions fall beyond the boundary marking the 
upper limit of the validity of the first and second moments). There is 
Poteet slight basis for a choice between them on the basis of this evi- 

ence. 


Finally, comparing these distributions in respect to conformity to 
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the normal type, we have the following figures. These relate to distri- 
butions for the years 1914-1926. 


Form of |Number of distributions deviating from] Number of distribu- 


price normal type in respect to tions conforming to 
relatives —_|———_____ normal type in respect] Total 
skewness kurtosis skewness |to skewness and kur- 
alone alone and kurtosis |tosis (within sampling 
limits indicated in the 
text) 
Link 2 7 39 4 52 
Fixed base 1 4 46 1 52 
Total (includ- 
cluding 
duplicates) 3 11 85 5 104 


Four of the five distributions which approximate the normal type 
are composed of link relatives. The other figures confirm this evidence 
in indicating a slightly less pronounced departure from the normal type 
in the case of link relatives than is found for fixed base relatives. But 
the deviation from the normal law is great for both groups of distributions. 


Certain of the results of these comparisons may be summarized. 
a. Arithmetic and logarithmic distributions 
1. In respect to dispersion logarithmic distributions are 
not subject to the extreme fluctuations characteristic 
of natural distributions during periods of price dis- 
turbance. 
2. Logarithmic distributions are more symmetrical than 
natural distributions. 
3. The tendency toward peakedness is more pronounced 
among arithmetic than among logarithmic distributions. 
4. Taking all the evidence into account, the logarithmic 
distributions appear to conform to the stable frequency 
types (the Gaussian and Type III) somewhat more 
closely than do the natural distributions. They ap- 
pear, also, to be capable of somewhat more efficient 
location and description by the methods commonly em- 
ployed than are the distributions of price relatives in 
natural form. The departures from the stable types 
are, however, very pronounced for both types of dis- 
tributions. 
b. Unweighted and weighted distributions 
1. The dispersion of weighted distributions was generally 
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smaller during the extreme price disturbance of the war 
and post-war years. During other periods no consistent 
difference has been noted. 

2. Weighted distributions appear to be more symmetrical 
than unweighted during periods of price disturbance. 
At other times no difference is apparent. 

3. The use of weights decreases the abnormal peakedness 
characteristic of distributions of price relatives. 

4. Weighted price relatives, in combination, yield more 
stable distributions than do unweighted relatives. Part 
of the evidence on this point consists of the fact that 
14 out of 95 weighted distributions conformed to the 
normal type (within sampling limits), while only 4 of 
95 unweighted distributions were of the Gaussian type. 

c. Distributions of fixed base and link relatives 

1. There is no significant difference between distributions 
of fixed base and link relatives in respect to symmetry. 

2. Link distributions, for the period 1914 to 1926, are 
less peaked than are fixed base distributions (the 
standard of comparison being, in each case, a normal 
distribution having the same standard deviation as the 
distribution in question). 

3. There is little difference between link and fixed base 
distributions in respect to stability of type. The de- 
parture from the norma! type appears to be slightly 
less pronounced for link relatives than for fixed base 
relatives. 

In concluding this section the general characteristics of fre- 
quency distributions of price relatives may be noted. Classifying 
these distributions by type, we have: 


Type I 19 
Type IV 147 
Type VI 24 


(Of the 19 distributions of Type I, 6 belonged to sub-group I,, and 
Le ‘ the 24 distributions of Type VI belonged to the sub-class 
ae 
One conclusion stands out clearly from a survey of these 
results. Price relatives are not, in general, distributed in accor- 
dance with the normal law of error. This conclusion holds whether 
we deal with link or fixed base re!atives, and whether these relatives 
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be combined in natural or in logarithmic form. Of the entire 190 
distributions which have been analyzed, all but 18 differ from the 
normal type in respect to skewness, or kurtosis, or both, by amounts 
which are not consistent with the hypothesis that the populations 
sampled are distributed according to the normal law of error. (See 
table on p. 331). The sampling errors for which allowance was made 
in arriving at this figure were large, so that 18 must be looked upon 
as a generous estimate of the number of distributions which might 
be described by the normal curve. The great majority of the dis- 
tributions (136 out or 190) depart from the normal type in respect 
to both skewness and kurtosis. Of the 36 cases in which one factor 
alone is significantly non-Gaussian, 30 involve the factor of kurtosis, 
and only 6 that of skewness. It would appear that the excessive 
concentration of cases near the modal value is somewhat more im- 
portant than the factor of skewness in causing distributions of price 
relatives to depart from the normal type.2 

The data employed in preparing the distributions analyzed 
above cover a long period of years and have been combined in a 
variety of forms. They furnish fairly conclusive evidence concern- 
ing the form which frequency distributions of price relatives take. 
It is clear that the conditions which give rise to the normal distri- 
bution are seldom realized in the system of prices, in so far as degree 
of change in price between specific dates is concerned. The factors 
affecting such changes in individual commodity prices are not in- 
dependent and indefinitely great in number. (Or if they are un- 
restricted in number, it would appear that a limited number are of 
dominant importance.) Nor does each cause group affecting the 
items in a given distribution contribute with equal frequency results 
in excess and in defect of its mean contribution. 

The majority of distributions of price relatives are of Type IV 
of Pearson’s classification. Almost one-quarter of the total number 


1As was noted, this test relates specifically to the hypothesis that the populations 
sampled are distributed according to the Gaussian law. It does not test whether, from 
the actual populations, individual samples following the normal law might not be 
secured. In the case of all distributions represented by points in the heterotypic area 
there is some possibility of securing individual samples following the normal law because 
of the infinite probable error of £:. ; ; ; ; 

In commenting upon the peakedness of distributions of price relatives, to which 
attention was called by Wesley C. Mitchell, Frederick R. Macaulay has pointed out 
that this tendency toward heavy concentration is a result of the characteristic inertia of 
prices (American Economic Review, March, 1916, p. 205). This peakedness, which is 
present in a significant degree in all but 24 of the 190 distributions studied, appears to 
be a resultant of two factors—the inertia of some prices, of which Dr. Macaulay speaks, 
and a relatively high degree of variability of certain other prices. The extreme changes 
of the latter group give the distribution as a whole a degree of variability not consistent 
(in terms of a normal distribution) with the stability of the former group. 
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are of other types, however. And of those which are classed as 
Type IV, many are represented by points in the heterotypic area. 
Almost half of the total number of distributions (90 out of 190) are, 
in fact, heterotypic.! It is certain that there is no one ideal frequency 
type to which distributions of price relatives conform. 

If we look upon price relatives, irrespective of the years to 
which they relate, as a single population, they must be classed as of 
an erratic and extremely unstable type. And if relatives for suc- 
cessive years be regarded as constituting separate populations, 
these popu:ations appear to differ so radically from each other that 
they cannot be considered as belonging to a single homogeneous 
family. This is not to say that comparison of measures relating to 
different years may not be very significant. It is merely to say that 
we do not have here a stable, homogeneous population, as such 
populations are found in handling many types of statistical data 
in biology, economics and other sce entific fields.? 

Although no pronounced change in frequency type is effected 
by changing the form of price relatives (i. e., from natural to log- 
arithmic) before combining them, by using weights, or by employing 
link in preference to fixed base relatives, or vice versa, there is 
evidence that something is gained in the way of statistical accuracy 
by such modifications of method. There is some apparent improve- 
ment in stability of type and in the efficiency of the orthodox de- 
scriptive measures when logarithms of price relatives are used, in 
place of relatives in natural form, when weights are employed, and 
when link relatives rather than fixed base relatives are combined.? 


‘If a distribution falls in the heterotypic area it means that the fourth moment has 
an infinite probable error. Truman L. Kelley answers the question as to how a distri- 
bution of price relatives could have an infinite feature by pointing out that certain 
commodities for sale in 1917 were not purchasable at any price in 1918. The population 
of 1918 price relatives, on the 1917 base, did, therefore, contain infinite ratios. The 
infinite characteristic of the actual distribution studied as a sample is evidence of the 
possibility of such infinite ratios (Statistical Method, p. 146). 

Kelley argues that the instability of distributions departing from the normal type 
(or from ‘Types III or V) is an instability inherent in the data, not a mere oddity of the 
equations representing the various distribution types. 

*Striking evidence of this is found in the extraordinarily high values of (6; and p, 
which were secured from some of the price distributions. A number of these exceed the 
highest values of these criteria previously observed. Pearson (Phil. Trans., Vol. 216-A, 
p. 440) cites as the highest observed values of 6, and 82, of which he has heard, those 
given by Duncker (Biometrika, Vol. VIII, p. 238). These are 

Armzahl, Asterina exigua (N=600) 6,=1. 76, Bx=33 .13 
Armzahl, Archaster typicus (N=902) B,=4.76, 6:=128 .48 

*These statements have to do only with the question of distribution type. Many 
other considerations, some of which have been touched upon in earlier sections, bear 
upon the choice of methods in particular cases. It will be observed that in following 
chronological changes in type in the succeeding section use has been made of unweighted 
relatives in natural form, as well as of weighted logarithms of relatives. 
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§On the Form of Frequency Distributions of Price Relatives 


‘There are many statements in the literature on index numbers con- 
cerning the type of frequency distribution secured when price relatives 
are combined. F. Y. Edgeworth, in his Memoranda on “Measurement 
of Change in the Value of Money” (1887-1889) referred to the asym- 
metrical character of many distributions of price relatives, in natural 
form, and suggested that the Galton-Macalister curve (the equation to 
which gives a normal distribution when the logarithms of x-values are 
taken) might be used to represent such distributions. (See Papers 
Relating to Political Economy, Vol. I, p. 242.) Edgeworth states, how- 
ever, that this asymmetry is not found in all distributions of price rela- 
tives, and that price relatives in natural form would be expected to com- 
bine in the form of a normal distribution “where the entries are average 
prices based on a great number of items.” 

Wesley C. Mitchell made a detailed comparison of the actual dis- 
tribution of 5578 link relatives (drawn from different years) and the 
corresponding normal distribution. (The Making and Using of Index 
Numbers, Bulletin 284, Wholesale Price Series, U. S. Bureau of Labor 
Statistics, pp. 18-19.) He finds, in the first place, the asymmetry noted 
by Edgeworth, and suggests that the use of a logarithmic z-scale would 
result in a more symmetrical distribution. Even more pronounced, 
however, was the difference noted by Mitchell between the actual and 
the normal distributions in respect to peakedness. The actual distribu- 
tion was much more peaked than the normal. The results of the present 
study indicate that this leptokurtic distribution is characteristic of price 
relatives, an even more consistent characteristic than is the positive 
skewness. 

A. W. Flux has suggested the possibility of a study of the changing 
shapes of distributions of price relatives, and has touched upon the 
probable form of such distributions. Speaking of twelve-month link 
relatives, he says “If the quotations are sufficiently independent, the 
distribution of the 150 variations should, when the general price level is 
stable, accord with the well-known law of error. If prices are rising the 
curve showing the ‘scatter’ of the different price movements should 
take a skew form with its mode to the right of the mean, and if they are 
falling the mode should be to the left of the mean.” (‘The Measurement 
of Price Changes,” Journal of the Royal Statistical Society, Vol. 84, 1921, 
p. 190.) The first condition, that the quotations should be sufficiently 
independent, is one which would be difficult to ensure in practice. Itis 
possible that the distribution of a selected group of price relatives, picked 
out on the basis of independence, might accord with the normal law 
when the price level was stable. In such a selection of prices as is em- 
ployed in the computation of most index numbers some degree of inter- 
correlation is to be expected. (Professor Bowley’s results have indicated 
the degree of correlation prevailing in a typical group.) For such a 
group a close approach to the normal law appears to occur very rarely, 
even with a stable price level. 

The discussion in the succeeding sections bears upon the further 
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suggestions of Mr. Flux concerning the character of the skewness to be 
expected with rising and falling prices. There appear to be some excep- 
tions to the relations he suggests, since all phases of rising (or of falling) 
prices are not identical in respect to the nature of the changes in the 
constituent items. 

Lucien March, using the data referred to at an earlier point, tests 
the conformity of distributions of relatives computed from French, 
English and American prices to the normal law, He compares the 
relative frequencies of the actual observations falling within stated 
limits, measured from the mean, with corresponding frequencies for a 
normal distribution. (For Professor March’s results see Metron, Vol. I, 
No. 4, 1921, pp. 82-3.) He concludes, “Quant & la distribution de ces 
écarts suivant leur grandeur, on voit. .......qu’elle se conforme d’une 
maniére relativement satisfaisante 4 la loi normale.’’ No rigorous test 
of the significance of the observed differences is applied, presumably 
because, for Professor March’s purposes, a very rough agreement was 
satisfactory. In the absence of a test more precise than that applied 
this does not constitute evidence of conformity to the normal law. In 
comparing the normal and actual frequencies, positive and negative de- 
viations are lumped, and the comparison is solely in terms of the magni- 
tude of the deviations. Since Professor March has shown, in another 
table, that his distributions are asymmetrical (the percentage of cases 
above the mean varying from 32 to 58 in the six distributions he studied) 
it is not valid, for general purposes, to test conformity to the normal law 
in terms of the magnitude of the deviations alone. Professor March’s 
conclusion, it should be noted, is applied by him only to the magnitude 
of the deviations. 

Corrado Gini (“‘Quelques considérations au sujet de la construction 
des nombres indices des prix et des questions analogues,” Metron, Vol. 
IV, No. I, 1924) reviews various pieces of evidence on this subject. 
Though he recognizes the claims of various authorities that price varia- 
tions follow the normal law, he contends that this conformity is not al- 
ways found. The present investigation justifies the broader statement 
ae distributions of price relatives very seldom conform to the normal 
aw.) 


3. CHRONOLOGICAL CHANGES IN THE CHARACTERISTICS OF 
FREQUENCY DISTRIBUTIONS OF PRICE RELATIVES 


In the preceding section various distributions of price relatives 
have been compared in respect to those characteristics which define 


_ ‘The book by Dr. Maurice Olivier (Les Nombres Indices de la Variation des Prix) to 
which previous reference has been made contains the results of a comprehensive study 
of the form of distributions of price relatives in France, between 1920 and 1924. The 
data are relatives on the 1913 base, computed from the price series entering into the 
French wholesale price index of the Federal Reserve Board. Dr. Olivier finds that the 
distributions of these price relatives in natural form are far removed from the normal 
type. Distributions of logarithms of these relatives are closer to the Gaussian form, 
but remain distinctly more peaked than the normal curve (pp. 98-154), 
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population type. From the charts which have been presented it is 
clear that, for any given type of distribution, these characteristics 
change materially from year to year. It remains to inquire as to 
whether these changes possess significance, for the purposes of the 
present investigation. 

Frequency distributions of price relatives may change from 
year to year in respect to any one, or all, of their characteristics. 
The central tendency may change—and variations of this type 
furnish the subject matter of the extensive literature on index num- 
bers of prices. There may be changes in the degree of dispersion, a 
topic which has been treated in some detail in a preceding section 
of this volume. The characteristics with which we are now con- 
cerned are those relating to population type. These characteristics 
are defined by the specific measures of skewness and kurtosis and 
by the several criteria of curve type which have already been de- 
scribed. In the following pages we shall trace the year-to-year 
changes in these characteristics for two distribution types. 


§Changes in the Characteristics of Frequency Distributions 
of Unweighted Fixed Base Relatives 


This discussion may be introduced by a brief statement concerning 
the interpretation of several of the measures employed. The direction 
and degree of skewness of a distribution of price relatives for a given 
year is of considerable importance, particularly when considered in con- 
nection with the nature of the change in the level of prices between two 
dates. The skewness is negative, of course, when the tail of the distri- 
bution extends to the left, when low relatives occur more frequently 
than corresponding high ones. The mean, in such a case, is less than the 
median in value. With positive skewness the tail extends to the right, 
high relatives occur more frequently than corresponding low ones, and 
the mean exceeds the median in value. This measure has significance, 
for our present purpose, because of the light it throws on the nature of a 
given change in the level of prices between given dates. 

When the skewness is zero with rising prices it means that the ad- 
vance has been a perfectly symmetrical one, that there has been an up- 
ward movement of the bulk of commodities, and that high and low 
price relatives representing a given deviation from the mean occur with 
the same frequency. Thus in 1908 the arithmetic average of unweighted 
relatives of prices, on the 1902 base, was 106.8. The skewness was zero 
(within sampling limits). We may take this to mean that the advance be- 
tween 1902 and 1908 had been a perfectly balanced one. The dispersion 
was considerable, but the distribution of the relatives about the central 
tendency was symmetrical. A balanced and symmetrical price decline 
is measured in the same way. Thus in 1894 the arithmetic average of 
unweighted relatives on the 1891 base was 85.7 and the skewness was zero. 
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Positive skewness with rising prices means an unbalanced advance, 
in the sense that a few commodities have risen materially and that the 
bulk of commodities have lagged behind. This was the situation, in 
respect to fixed base relatives (1902 base), in 1907. Negative skewness 
with rising prices means an unbalanced advance of another type, 
with the bulk of commodities rising, but with a small number falling 
materially, or lagging behind on the advance. Some will always lag, 
of course, but the condition mentioned means that the number which 
lag exceeds the number which lead by corresponding amounts in the 
price advance. In 1910 such a situation prevailed among relatives on 
the 1902 base. 

Positive skewness with falling prices represents a condition in which 
the bulk of commodities have moved downward, but a few have risen in 
price (or have fallen less than the rest). In 1895 price relatives on the 
1891 base made up a distribution having this characteristic. Negative 
skewness develops with falling prices when a few commodities have fallen 
materially, with no corresponding increases, and with the bulk of ar- 
ticles not falling, or lagging behind the few on the decline. The 1893 
distribution of relatives on the 1891 base portrays a condition of this 
type. The widely different conditions which may accompany a price 
rise (or a price fall) should be distinguished, if a clear understanding of 
the price situation is to be obtained. 

The measure of kurtosis indicates the shape of a given distribution 
in another respect. If the concentration at the central tendency is 
greater than in the corresponding normal distribution, with a smaller 
concentration at the shoulders of the curve and a wider spread at the 
tails, this measure is positive in value. If the central concentration is 
less than in the corresponding normal distribution, the measure of kur- 
tosis is negative. The measure is positive, in general, for distributions of 
price relatives. 

The story of the year-to-year changes in type of the distributions 
of price relatives is not a simple one for, as has been suggested above, 
we are dealing with a population which seems to contain inherent ele- 
ments of instability. This population is subject to violent internal 
changes which are reflected in radical alterations from year to year in 
the form and character of the frequency distributions. Yet there is 
some order in these fluctuations, and information of some value concern- 
ing changes in the price system from year to year may be gleaned from 
a study of these alterations in type. 

It is desirable to follow in some detail the changes in distributions 
composed of both fixed base and link relatives. The distributions which 
have been analyzed for the entire period since 1890 represent combina- 
tions of unweighted and weighted fixed base relatives, in natural form 
and unweighted and weighted link relatives, in logarithmic form. Those 
which will be discussed here are the unweighted fixed base distributions, 
and the weighted link distributions.1 


‘The year-to-year changes in the criteria of curve type relating to the unweighted 
natural distributions seem to be more consistent and more significant than the changes 
in the corresponding weighted measures. Although measures computed from weighted 


relatives would in general be preferred, certain of the annual changes in criteria of curve 
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FIGURE 43 
THE PoPULATION OF PRIcEs. 
Diagram Showing the Location of Points Representing Distributions of 
Unweighted Fixed Base Relatives in Natural Form, 
1892-1926.! 
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1The relatives which were combined in forming these distributions fall into the three groups distinguished 
by the legend. } ; 
The points representing distributions for the following years fall beyond the limits of the chart: 


Year Bi Be 
1919 —5 .9280 18.9393 
1911 13.6001 31.5601 
1912 15.0925 33.2958 
1914 8.9019 23.5430 
1915 118.4667 139.3550 
1916 164.2497 200.3467 
1917 147.4448 192.4489 
1918 126.6821 148.1861 
1919 29.6149 68.2365 


Fixed base relatives have been computed for three different periods, 
so that it is possible to study their behavior, in combination, under 


type for this group appear to be more erratic than those of the unweighted relatives. 
This is probably due in general to wide price fluctuations of one or two heavily weighted 
articles. Extreme price increases would be given heavy weight, in any case, in arith- 
metic distributions, and this tendency is intensified when widely varying weights are 
employed and when the higher moments are involved in the calculations. The use of 
logarithms gives less weight to high relatives, and permits advantage to be taken of 
weights without introducing the erratic movements that may be present when natural 
numbers are weighted. The differences between weighted and unweighted distributions 
are not extreme, however. 

The statement that the year-to-year changes in type of weighted natural distribu- 
tions may be erratic does not mean that they may be extreme (in comparison with un- 
weighted distributions). They appear at times to be accidental, inconsistent with pre- 
vious movements, and are apparently the reflection of extreme movements in the prices 
of afew commodities. For this reason they may not have great economic significance 
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markedly different conditions. The first part of the first period, 1891- 
1896, was marked by falling prices and generally depressed industrial 
conditions. This was followed by recovery and a pronounced price rise 
during the later years. The second period, 1902-1913, was character- 
ized by a sustained rise in the price level, broken by two short periods of 
price decline. The third period, 1913-1926, covers the price revolution 
of the war and post-war years. 

The changes in the character of distributions of unweighted fixed 
base relatives may be followed on Figure 43, which shows the location 
by years, of the points defined by the values of 8, and B.. Since the 
chronological changes are difficult to follow on these charts, the infor- 
mation which they yield is presented, in a slightly different form, in 
Figures 44 to 46. Departures from the normal type due to the lack of 
symmetry! of the successive distributions are shown in Figure 44. The 
movements of the measure of skewness above and below the zero line 
trace the year-to-year fluctuations of the points plotted in Figure 43 as 
they swing to the right and left of the axis of symmetry. The next chart 
(Figure 45) traces variations in the degree of peakedness? of the dis- 


FIGURE 44 


MEASURES OF SKEWNESS OF DISTRIBUTIONS OF UNWEIGHTED 
Frxep Base Reuatives In Natura Form, 1892-1926. 
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1Pearson’s measure of skewness 


has been employed. 
2As measured by 82 — 3. 
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tributions of fixed base relatives in natural form. These two figures (44 
and 45) thus reflect deviations from the normal type in the two basic 
respects in which distributions may vary from the Gaussian form. The 
criterion «1, which measures degree of departure from Type III, is 
plotted in Figure 46. Type III, it will be recalled, includes those stable 
frequency distributions for which all positive moments are finite. In 
tracing the fluctuations from year to year of the several measures just 
discussed, concurrent changes in the central tendency and in the dis- 
persion may be noted. These measures are givenin Appendix Table XIX. 

Following in Figure 43 the movements of the Beta points repre- 
senting the various annual distributions, and tracing the year-to-year 
changes in skewness and kurtosis, we have a story of recurrent swings 
away from and back to a balanced condition of symmetry and stability. 


FIGURE 45 


MEASURES OF KuRTOSIS OF DISTRIBUTIONS OF UNWEIGHTED FIXED 
Base RELATIVES IN NATURAL Form, 1892-1926. 
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In the first period (1891-1902) there are two such swings, and in the 
second period (1902-1918) there are also two. During the period from 
1913 to 1926 there is one broad swing. The movements correspond in 
general to the major cycles in business. 
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The observations for the first period begin with the distribution for 
1892. From 1891 to 1892 there had been a balanced decline in average 
prices. Although there was no material change in the price level between 
1892 and 1893 there was a relatively severe internal disturbance. The 
distribution in 1893 of 1891 base relatives is sharply skewed in a negative 
direction, and the Beta point is pulled far away from the Gaussian 
point. It will be recalled that 1893 was a year of panic and depression. 


FIGURE 46 


VALUES OF THE CRITERION x: FOR DISTRIBUTIONS OF UNWEIGHTED 
Frxep BASE RELATIVES IN NATURAL Form, 1892-1926. 


1890 1695 1900 '905 1910 1915 1920 1925 1930 
Between 1893 and 1894 there was a material price decline, but it was 
one which brought a return to symmetry in the form of the frequency 
distribution and a close approach to stability. The distribution of fixed 
base relatives in 1894 is, within the limits of random sampling, of the 
Gaussian type. By 1894, it appears, the effects of the sharp disruptions 
of 1893 had been repaired. In 1895 there came another violent distur- 
bance, but this time the skewness is positive. The Beta point in Figure 
43 is carried far to the right of the axis of symmetry and into the hetero- 
typic area. (1895 was a year of sharp price rise, and a sharper fall. The 
net change in the price level, as compared with 1894, was negligible, but 
the characteristics of the frequency distribution underwent a great 
change.) Symmetry and balance were restored in 1896 and 1897, the 
years which marked the lowest point of the price drop of the 1890’s. The 
distribution for 1897 is one of the few definitely Gaussian distributions 
found. The general price advance which began after that date brought 
five successive distributions, (for the years 1898 to 1902) which are 
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clustered in a small area slightly to the right of the axis of symmetry. 
All are somewhat skewed in a positive direction, but there are no extreme 
regularities in these distributions. The year 1900, during which a 
minor recession set in, is closest to the axis of symmetry. 

The second period, which covers the years 1902-1913 (the relatives 
being on the 1902 base), witnesses a similar series of swings away from 
the axis of symmetry, the swings culminating in 1906-07 andin 1911-12. 
The period starts with a negatively skewed distribution in 1903. For 
the four years following the skewness is positive, reaching its maximum 
in 1906. The changes in respect to symmetry were accompanied by in- 
creases in the degree of peakedness of the distributions, and by a con- 
stantly greater departure from the Gaussian point. That is, during this 
four year period there was an unbalanced upward movement of prices, 
with a few extreme advances extending the tails of the distributions to 
the right.1_ The distributions of 1906 and 1907 are clearly heterotypic. 
With the depression of 1908 came a swing back to symmetry. There is 
a distribution of slight negative skewness for 1909, and 1910 is more 
sharply skewed in the same direction. Following that there was another 
sustained swing to the right, with a succession of asymmetrical distribu- 
tions, deep in the heterotypic area. Not until 1913 was there another 
movement in the direction of symmetry, and this did not carry all the 
way back. In these years (1911, 1912, 1913) the bulk of the commod- 
ities lagged behind the few in the advances that had been made since the 
base year (1902). 

During the third period (1913-1926, 1913 being the base) there was 
a single major swing away from and back to the axis of symmetry. The 
distributions of fixed base relatives are positively skewed in all years. 
This means that for this entire period there is a preponderance of fre- 
quencies above the central tendency (in the sense that extremely high 
relatives occur more frequently than corresponding low ones). The 
degree of asymmetry varies materially, however, for different years, 
and the degree of departure from the Gaussian point varies even more 
widely. The swing away from symmetry and stability began in 1914, 
reaching a maximum in 1916. The chief characteristic of the distribu- 
tions for 1915 and 1916 is the extreme elongation of the tails extending 
to the right, which means that the bulk of commodities lagged far behind 
on the rise. During the years 1917, 1918, and 1919 a tendency to correct 
this lack of proportion is in evidence. The bulk of the commodities 
moved up, and the most extreme departures were reduced in magnitude. 
The distributions remain skewed and unbalanced, however, to a degree 
never approached during the other years of the period covered. 

The changes in the character of distributions of price relatives which 
occurred between 1916 and 1923 are of exceptional interest, and for this 


1A distribution may depart widely from the Gaussian type because of the influence 
of one er two extreme price changes. This is notably true of the distribution relating to 
the year 1915. One should be cautious in basing conclusions upon changes in type due 
to the influence of a small minority of the observations, but it is a fact of great signi- 
ficance that price distributions are materially affected by a few divergent observations, 
and that such divergencies may occur among apparently homogeneous data, 
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FIGURE 47 
THE MOVEMENT TOWARD PRICE EQUILIBRIUM, 1916-1923. 


Diagram Showing the Location of Points Representing Distributions of 
Unweighted Fixed Base Relatives in Natural Form!. 
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The insert in the lower left hand corner, which is an enlargement of that portion of the main diagram 
in the neighborhood of the Gaussian point, shows the changes between 1920 and 1923, 


1Base of relatives: 1913. 


reason the points representing these distributions are shown in Figure 
47, on scales which permit the whole movement to be followed. By 
1916, as has been noted, the swing away from the axis of symmetry had 
attained its peak. During the seven years between 1916 and 1923 there 
was an unbroken movement back toward the normal type of distribution. 
In 1917 and 1918 this movement was not pronounced; 1919 brought an 
acceleration of this return, though the distribution for that year is still 
sharply skewed in a positive direction. The year 1920 marks an equally 
pronounced regression toward the normal type. The points representing 
the distributions for 1920, 1921, 1922 and 1923 appear in the insert in 
Figure 47, in which the scales have been enlarged. These four points lie 
practically on a radial line from the Gaussian point, and come progres- 
sively closer to it. A normal curve could be employed to describe the 
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distribution for 1923. (The distribution in 1923 of weighted relatives 
on the 1913 base gives an almost perfect Gaussian distribution.) The 
dispersion is wide, as may be seen by reference to the frequency distribu- 
tion itself (Figure 21), but it gives evidence of being the resultant of a 
balanced play of forces. The distribution for 1922 is very close in type 
to the 1923 distribution. By 1922, we may say, the distortion and the 
disturbed conditions which the price revolution of the war and imme- 
diate post-war years had brought had been in large part corrected. The 
various forces which were acting upon the 1913 base relatives had by 
that year become so numerous and so well-balanced that their inter- 
action was able to bring about that orderly distribution to which the 
name of Gauss has been attached. 

_ It is a curious and dramatic thing, this march of the successive Beta 
points back to the Gaussian point, as the conditions of balance and in- 
dependence and multiplicity of causal factors which are characteristic 
of the normal law, and which had been so markedly absent during the 
war years, were gradually re-attained in the price system. It exemplifies 
in striking fashion the emergence out of chaos of that form of order 
which the play of sheer chance brings. Here is nature forming habits. 

The years 1924 to 1926 brought a minor swing away from the axis 
of symmetry in the direction of positive skewness. The points repre- 
senting distributions for these years are within or close to the little circle 
within which lie the points for the five years of slowly rising prices and 
of comparative quiet between 1898 and 1902. The later distributions 
are of the same basic type as these earlier ones. 

The conclusions concerning this tendency of distributions of fixed 
base relatives to recover from the disturbances attendant upon extreme 
price changes have been checked by a study of distributions of un- 
weighted relatives on the 1891 base (in natural form) carried forward 
through 1926. The number of commodities included was 195 for the 
entire period (except for 1918 and 1925, in which prices for only 194 were 
available, and 1926, for which 193 were included). The descriptive 
measures are given in Appendix Table X XVII.1 

During the decade prior to the war the distributions of relatives on 
the 1891 base differ in the details of their movements from the distribu- 
tions of relatives on the 1902 base. The positive skewness is somewhat 
more pronounced, and the recession of 1908 does not bring the return 
to symmetry which it did for the distributions on the later base. Not 
until 1909 did the points representing distributions on the 1891 base 
swing back toward the axis of symmetry. During the war and post-war 
years, however, we find the distributions of 1891 base relatives following 
much the same course as the distributions on the 1913 base, although 
the disturbances of the war years had less marked effects on the relatives 
resting on the distant base. The price changes of 1915 to 1918 brought 
the same series of positively skewed distributions, and the years 1920 to 


1The fact that the number of observations upon which these distributions are based 
is smaller for the period since 1913 than the number included in the distributions on the 
1913 base renders the criteria of curve type somewhat less reliable, i. e. subject to greater 
sampling fluctuations. 
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1923 witnessed the same pronounced movement back toward symmetry 
and stability. In this case the movement did not carry as far back to- 
ward the normal type. It is noteworthy, however, that the distributions 
for 1921, 1922, 1923 and 1924 are, within the limits of sampling, of Type 
III. This type may be considered to stand next to the Gaussian in re- 
spect to stability. It is the form of distribution which arises when, in 
Pearson’s terms, ‘each cause group is of equal valency and independent, 
but does not give contributions in excess and defect (of the mean) of 
equal frequency.”’ It appears from this evidence that the factors which 
from 1921 to 1924 shaped the distribution of relatives on the 1891 base 
were numerous (or, if limited in number, were of equal importance) and 
independent. The conditions affecting these distributions differed from 
those which bring about a normal distribution in that the contributions 
of individual factors above and below their mean contribution did not 
tend to be of equal frequency. One important result of the price changes 
during the thirty years which had elapsed since the base year was the 
excess of contributions above the mean, giving the positive skewness 
which has been noted. But, in spite of this, the elements of instability 
(represented by infinite positive moments) which appear in most dis- 
tributions of price relatives are not present in these four distributions. 
(Type III distributions, to which these approximate, are characterized 
by finite positive moments of all degree.) It may be hazarded that this 
curious re-appearance of stability of type after thirty years, during which 
violent price disturbances took place, is due to an increase in the number 
of factors affecting the prices of the commodities studied, a corresponding 
decline in the importance of a limited number of factors which may at 
times have exerted a preponderant influence, and a decline in the strength 
of the varied intercorrelations between factors. The mere passage of 
time might be expected to bring about just such changes as these, and 
the evidence furnished by the various fixed base distributions which 
have been analyzed indicates that such a tendency is clearly present. 

But it is not a permanent condition of stability which is thus brought 
about. Just as the distributions of relatives on the 1913 base swing 
away from the normal type after 1923, so the distributions of 1891 base 
relatives depart from the type which had prevailed during the four 
years from 1921 to 1924. The business and price developments of 1925 
and 1926 introduced new factors, and distribution types deviating widely 
from the Gaussian and from Type III again appeared. But, if the 
history of past changes is repeated, time will bring further corrections 
disruptive elements will be eliminated, or balanced, and there will be a 
new movement in the direction of the stable frequency types. 


§ Changes in the Characteristics of Frequency Distributions 
of Weighted Link Relatives 


Figure 48, shows the changes in the location of the points repre- 
senting distributions of weighted logarithms of link relatives of whole- 
sale prices, as these points are defined by successive values of B, and p,. 
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Changes in skewness, kurtosis and stability (as measured by «) may be 
followed on Figures 49 to 51. 


FIGURE 48 
THE PopuuaTion or Pricgs. 


Diagram Showing the Location of Points Representing Distributions of 
Weighted Link Relatives in Logarithmic Form, 
1891-1926}, 
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1The point representing the distribution for 1915 falls beyond the limits of the chart. The values of 
the criteria are: 
Bi= 3.7787 


B2= 20.2149 


Variations from year to year in the characteristics of distributions 
of link relatives are, as might be expected, somewhat more pronounced 
than the variations in the form of distributions of fixed base relatives. 
Nevertheless, a series of cyclical swings away from and back to the axis 
of symmetry is discernible in these fluctuations. These swings may be 
followed most readily in the varying values of the measure of skewness 
(Figure 49). Tracing these values, for distributions of weighted loga- 
rithms of link relatives, we find a series of peaks in the direction of 
positive skewness in the years 1893-95, 1899-1900, 1905-06, 1909, 1912, 
1915-16, 1922, and 1925. The valleys (i. e. conditions of negative skew- 
ness) come in the years 1891, 1896, 1897, 1903-04, 1908, 1911, 1914, 1918, 
1921 and 1926. The years of approximate symmetry are 1898, 1902, 
1907, 1910, 1913, 1917, 1920, 1923, 1924. 

If we start with the depression of 1896 there is observable a fairly 
consistent relationship between the direction and degree of skewness on 
the one hand and the changes in business activity on the other. The 
years of pronounced positive skewness are, in general, the years when the 
tide of business was running steadily in the direction of prosperity, with 
no material movement in the other direction. This is true of the years 
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1899, 1905 and 1906, 1909, 1912, 1915-16, 1922 and 1925. (The present 
evidence places 1900 in this group, although the annals of business show 
a mild recession in this year.) These are the years when the Beta points 
were pulled farthest to the right, away from the axis of symmetry. 


FIGURE 49 


MEASURES OF SKEWNESS OF DISTRIBUTIONS OF WEIGHTED 
Locaritums oF Link Rewatives, 1891-1926. 
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Distributions which are sharply skewed in a negative direction (ie, 
with tails extending to the left) are found, in general, in years in which 
the tide of business activity was receding, or at its lowest point preceding 
revival. Such conditions prevailed in 1896 and 1897, in 1908, 1911, 
1914 and 1921, years in which the Beta points representing weighted 
logarithms of link relatives in Figure 48 are pulled to the left of the axis 
of symmetry. In 1903, 1904 and 1918 distributions of the same type 
are found, and there is evidence in the records of business of similar ten- 
dencies in these years, although the tendencies were not pronounced. 
The negatively skewed distribution for 1926 reflects the general decline in 
prices during that year, a decline which was exceptional in that it was not 
coincident with any widespread recession in business. 

When there are cross-currents in the business world or, more ex- 
actly, when the direction of movement changes in the course of the 
year, symmetrical distributions are secured. This is true of the distri- 
butions for 1902 (price index turned downward after October), 1907 
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(price index turned downward after October), 1910 (price index turned 
downward after April), 1913 (price index turned downward after Sep- 
tember), 1920 (price index turned downward after May), 1923 (price 
index turned downward after April), and 1924 (price index turned up- 
ward after June). All of these years except the last, it may be noted, are 
years during which prices turned downward. It is apparent that a down- 
turn within a calendar year tends to produce that condition of balance 
among price relatives which is lacking when the tide of price change is 
running steadily up or down.t 


FIGURE 50 


Measures or Kurtosis or DistrRIBUTIONS OF WEIGHTED 
LoGaritHMs or Link Reatives, 1891-1926. 
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The dates mentioned above include all but two of those during which 
symmetrical distributions were obtained. The exceptions are 1898 and 
1917. In each of these years the general price index was rising, but there 
were conflicting forces at work. In 1898 the effects of the preceding de- 
pression were still felt, and full-fledged prosperity had not yet arrived. 
In 1917 the flood of war-time advances was checked by federal price 
regulation, a factor which served, apparently, to produce the balance 
which ordinarily results from a turn in prices during the year. 

In this discussion the years prior to 1896 have been omitted. The 
distributions of weighted logarithms of link relatives were negatively 
skewed in 1891 and 1892, and positively skewed in 1893, 1894 and 1895. 
Changes in distribution type during this disturbed five year period are 
not consistent with those noted for the later years, nor is there agree- 

1The slight decline toward the end of 1925 was not sufficient to offset the pronounced 
positive skewness of the distribution of that year. 
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ment between the changes in form of weighted and unweighted dis- 
tributions!. 
FIGURE 51 
VALUES OF THE CRITERION x: FOR DISTRIBUTIONS OF WEIGHTED 
Scale LoGaritHMs OF LINK RELATIVES, 1891-1926. 
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'The preceding analysis has been restricted to distributions based upon average 
annual prices. It would be possible to obtain a more accurate account of the changes 
which frequency distributions of price relatives undergo if we used monthly instead of 
annual prices, but the labor involved is prohibitive. Monthly price relatives of any of 
three different types—fixed base relatives, link relatives on the month preceding as 
base, or link relatives on the twelfth month preceding as base—might be employed in 
such a study. Distributions of fixed base relatives, it may be expected, would have 
somewhat the same characteristics as distributions of annual averages, expressed as 
relatives on_a fixed base, but changes in distribution type could be followed with more 
accuracy. Distributions of month-to-month link relatives would undoubtedly be very 
peaked (i. e. marked by heavy concentration at the central tendency), somewhat erratic 
in their changes and, it may be hazarded, would not be of great value in interpreting 
economic changes. Distributions of link relatives on the twelfth month preceding as 
base might well prove to be quite significant, if their changes were analyzed in detail. 
(The utility of measures of changes in the price level, in dispersion, and in displacement 
computed on this basis has been suggested in preceding sections.) Such distributions 
would doubtless resemble distributions of annual link relatives in their general charac- 
teristics, but should be more sensitive and more accurate indexes of economic change. 

Some indication of the form which such distributions would take is furnished by 
the following figures, relating to distributions of monthly link relatives and twelve- 
month link relatives. Each of these distributions is composed of unweighted logarithms 
of relative prices. 


Index 
Distribution of N| Mean | of dis- | , Bo Skew- SoS 
persion ness | tosis 


——— 


Monthly linkrelatives (Dec. 1924, on Re 


Nov. 1924, as base) 388} 102.4 3.5 |1.3451]10.7808)+-.218) 7.78 
Twelve-month link relatives (Dec. 


1924, on Dec. 1923, as base) 389} 103.7 13.2 | .4554| 3.9329|+ 289 293 
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The story of the chronological changes in the form of distribu- 


tions of price relatives has been confined to two particular types of 
distributions (unweighted fixed base relatives in natural form, and 
weighted logarithms of link relatives). The following summary 
contains the chief conclusions to which a study of these changes 
leads. 


1E 


Year-to-year changes in the form of distributions of fixed base 
relatives trace a series of swings away from and back to the 
axis of symmetry. Sharp rises and declines in prices, such as 
those which occurred in 1893, 1895, 1916 and 1917, distort these 
distributions and carry them far from the Gaussian type. 
These deviations may be in the direction of positive or negative 
skewness. With very rare exceptions they bring distributions 
more peaked than the normal. Swings away from the axis of 
symmetry are followed, in the history of price changes since 
1890, by clear movements back toward a stable, symmetrical 
type of distribution, approaching in several instances the Gaus- 
sian type. Such returns to the normal (or to a symmetrical) 
type may come with falling prices, as in 1894 or 1897, or with 
rising prices, as in 1923 (i. e. falling or rising with reference to . 
the base period). They appear to come when approximate 
stability has been attained, after a period of disturbance. The 
tendency of fixed base relatives to cluster in this relatively 
stable form after periods of violent change, during which ex- 
tremely skewed and unstable distributions were formed, throws 
light on the nature of the forces affecting the system of prices, 
andon the character of their interaction. There is evidence here 
that after periods of disturbance in the price system there is a 
tendency toward a gradual restoration of the conditions of in- 
dependence and multiplicity of causal factors which are 
necessary to the fulfillment of the normal law, or of the law which 
is realized in distributions of Type III. The stable types do 
not persist, year after year, but tend to recur after unstable 
types have been generated in times of disturbance. 

The clearly defined regression to the normal type between 
1916 and 1923 (shown graphically in Figure 47) furnishes a 
striking illustration of the re-attainment of equilibrium in the 
price system after a violent disturbance. 

Somewhat similar swings about the axis of symmetry are observ- 
able in the year-to-year changes in the distributions of link 
relatives in logarithmic form, but a rather different inter- 
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pretation of these movements is called for. In general, depar- 
tures from symmetry in the direction of positive skewness are 
found in years during which business activity is steadily in- 
creasing, with few conflicting movements. Swings to the left of 
the axis of symmetry come in years of recession or of depression, 
years during which the forces of business reaction are in the 
ascendant. Symmetrical distributions appear to be character- 
istic of years during which there are reversals of business and 
price trends. 

3. Distributions of the normal type are somewhat exceptional, but 
approximations to such distributions are found under conditions 
which may be defined with some degree of precision. These 
conditions are not the same for fixed base and for link relatives. 
Distributions of fixed base relatives in natural form appear to 
approach the normal type periodically, these periodic returns 
following intervals of sharp disturbance. The forces which tend 
to form symmetrical distributions, which at times are of the 
Gaussian type, re-assert themselves after such disturbances. 
Among link relatives in logarithmic form that state of balance 
which leads to symmetrical distr:butions (and, in perfection, to 
the Gaussian distribution) is not the typical condition, but 
seems to arise during years marked by conflicting tendencies. 
When this balance between opposing forces is attained it isasa 
transitory condition, appearing to mark a passage from one 
type of distribution to another. The periodic recurrence of 
those distribution types which appear under conditions of equili- 
brium is of particular interest as illustrating a form of moving 
economic equilibrium.! 

4, A distinguishing feature of distributions of price relatives is 
that they do not conform to any one type, but undergo marked 
changes with variations in price and business conditions. Most 
distributions of homogeneous data from biological, anthropologi- 
cal or other scientific fields, tend to conform to a common 
type, without sharp variations from sample to sample. Dis- 
tributions of price relatives may be of the stable Gaussian type at 
one time; they may, at another date, be sharply peaked and 
badly skewed in a positive direction, lying deep in the hetero- 

This equilibrium, which relates only to commodity prices and to relative changes 

in these prices, is not, of course, to be confused with the type of moving equilibrium 

dealt with by Professor Henry L. Moore, in his recent notable extension of the general 


theory of economic equilibrium (“A Theory of Economic Oscillations,” Quarte ly J 
of Economics, November, 1926). mS i Ag 
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typic area. Under other conditions we may find them equally 
distorted in the direction of negative skewness. The liability 
of such data to material changes from year to year in their 
group attributes is a fact of considerable economic importance. 

Since frequency distributions of price relatives are subject 
to marked changes in type, the problem of sampling is a par- 
ticularly difficult one. During years in which the universe of 
price relatives is distributed in accordance with the normal 
law, or years in which their distribution follows any fairly 
stable frequency type, successive samples may be expected to 
possess common group attributes, and to yield statistical 
constants differing but slightly in value from sample to sample. 
In other years, when the sample distributions fall within the 
heterotypic area, the evidence suggests that the universe of 
price relatives is highly unstable. In such cases there can be 
no assurance that successive samples would possess common 
group attributes, or that statistical constants derived from the 
higher moments would approach each other closely in value, 
when computed from different samples.! 


VII Relations Among Measures of Price Instability 


The various quantities described in the preceding pages have 
been presented as measures of different kinds of price instability. 
It remains to determine whether there are any consistent relation- 
ships among these measures. Some attention has been given in an 
earlier section to one phase of this question, the relation between 
changes in the price level and variations in the degree of dispersion 
of price relatives. Our present problem is the broader one of 
measuring relationships among all the measures relating to price 
stability, whether it be stability of the price level, stability of in- 
ternal relations, or stability of distributions of price relatives in 
combination. , 

In the following tables certain of the results previously dis- 
cussed are summarized, with additional measures relating to other 

The statistical constants commonly employed in studying price movements (the 
mean and the standard deviation) involve only the first and second moments. These 
are stable over a wider range than are the higher moments from which the criteria of 
curve type are derived, and are not subject to the same wide sampling fluctuations. 
Note should be made, however, of the limited validity of the first two moments for dis- 
tributions of the J-type which have been found to occur occasionally among price re- 


latives. (Cf. R. A. Fisher “On the Mathematical Foundation of Theoretical Statistics,” 
Phil. Trans. of the Royal Society of London, Vol. 222, pp. 338-355.) 
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factors than dispersion. The price indexes and the indexes of dis- 
persion which are employed in the four tables immediately following 
have been computed from weighted logarithms of link relatives. In 
computing the coefficients in Table 114 the sign of the change in the 
price level has been retained. 


TABLE 114 


CorRELATION CoEFFICIENTS M&EAsurRING THE RELATIONS BETWEEN CHANGES IN THE 
Prick LEVEL AND OTHER Grour MovEMENTS OF 


PrIcEs 
d (1). _ Q) (3) (4) 
Series correlated with percent-| Period covered No. of Coefficient of 
age change in price level from observations correlation 
year to year 
Index of dispersion 1891-1926 36 +.02 
Index of displacement (year-| 1893-1926 34 +.10 


to-year displacement, fixed 
base relatives) 

Criterion «; (wtd. logarithms of 1891-1926 36 —.07 
link relatives) 

Variability of prices, monthly 
data 1891-1925 35 +.37 


These measures give no evidence of any relation between the 
dispersion of link relatives and changes in the price level, when 
account is taken of the direction of the change in prices, nor of any 
relation between the year-to-year displacement of fixed base rela- 
tives and changes in the price level. The criterion k, Which measures 
degree of departure from the stable Type III distribution, shows 
no significant relation to changes in the price level. The highest 
coefficient of correlation is that measuring the relation between 
the measures of monthly variability and the index of changes in the 
level of wholesale prices. 

In computing the above measures account was taken of the 
direction of change in the price level. Employing measures of the 
degree of change, without sign, the results in Table 115 are secured. 

We have here a distinctly higher set of coefficients than in the 
preceding table. The coefficient which measures the relations be- 
tween price dispersion and changes in the price level is changed 
from +.02 to +.61 when the direction of change in the price level 
is ignored.! There appears to be, also, some relation between the 
degree of change in the price level and the amount of price displace- 

See, however, the note on p. 364. 
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TABLE 115 


CorRELATION CoEFFICIENTS MEASURING THE RELATIONS BETWEEN CHANGES 
IN THE Price LeveL (WITHOUT SIGN) AND OTHER Group Movements 


or PricEs 
ug (2) (3) (4) 
Series correlated with percent-| Period covered No. of Coefficient of 
age change in price level from observations correlation 
year to year (without regard 
to sign) 
Index of dispersion 1891-1926 36 +.61 
Index of displacement (year- 1893-1926 34 + .42 
to-year displacement, fixed 
base relatives) 
Criterion x, (wtd. logarithms! 1891-1926 36 —.21 
of link relatives) 
uty of prices, monthly] 1891-1925 35 +.69 
ata 


ment, but the coefficient (+.42, based on 34 observations) is too 
low to indicate that price level changes are a material factor in 
causing price displacement. The criterion x, shows a slight negative 
correlation with the index of price level changes, but the coefficient 
is not significant. 

The above measures show a significant relationship between 
changes from year to year in the mean variability of individual 
commodity prices (measures of variability being computed from 
monthly prices) and corresponding changes in the level of wholesale 
prices. In securing this result account has been taken of those 
changes which occurred between 1915 and 1921, as well as of 
changes during earlier and later years. The coefficient is lowered 
materially if the study is restricted to pre-war years. Changes in 
the degree of variability of the prices of individual commodities 
seem to be closely associated with changes in the price level only 
during times of relatively violent change in the general level of 
prices. At a later point further reference is made to this subject.! 

When the index of dispersion is correlated with the various 
other measures discussed we have the results given in Table 116. 

The positive correlation between dispersion and displacement. 
is to be expected. The sort of disturbance which produces a wide 
scatter of prices tends, also, to cause a shifting of price relations. If 
we accept « as a significant measure of group stability we may 
conclude, from this evidence, that the degree of price disper- 


1See pp. 374-376 and the footnote on p. 364. 
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TABLE 116 


CoRRELATION COEFFICIENTS MEASURING THE RELATIONS BETWEEN PRICE 
DISPERSION AND OTHER GRouP MovEMENTS 
or PRICES 


( (3) (4 
Series correlated with index of| Period covered No. of Coefficient of 
dispersion observations correlation 


Percentage change in price 

level (without regard to 

sign) 1891-1926 36 +.61 
Index of displacement (year- 

to-year displacement, fixed 


base relatives) 1893-1926 34 +.63 
Criterion « (wtd. logarithms 

of link relatives) 1891-1926 36 —.14 
Variability of prices, monthly 

data 1891-1925 35 +.78 


sion has no bearing upon group stability. The correlation between 
the measures of monthly variability and the index of dispersion is 
relatively high. The years which are marked by wide dispersion are 
characterized by a considerable movement of individual commodity 
prices within the year, a correspondence which is to be expected. 
In the next table are summarized the results secured when the 
index of displacement is correlated with various other measures. 


TABLE 117 


CorRELATION Conrricients MEASURING THE RELATIONS BETWEEN PRICE 
DISPLACEMENT AND OTHER Group MovEMENTS OF PRICES 


S 4 
Series correlated with index of] Period covered No of Coefficient of 
displacement (measuring the observations correlation 
shifting from year to year of 
fixed base relatives) 

Percentage change in price 

level (without regard to sign) 1893-1926 34. +.42 
Index of dispersion 1893-1926 34 +.63 
Criterion « (unwtd. fixed base 

relatives) 1893-1926 34 +.67 
Variability of prices, monthly 

data 1893-1925 33 +.58 


Certain of the above relations have already been commented 
upon. Some degree of correlation exists between the shifting of 
fixed base relatives and the instability of the distributions composed 
of such relatives, when instability is measured by m. There is a 
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suggestion here that the sort of disturbance which is reflected in a 
high value of the index of displacement tends to produce unstable 
frequency distributions. A relation such as that found between dis- 
placement of prices and monthly variability is to be expected, since 
a considerable movement of individual prices would tend to increase 
the degree of displacement. 

The preceding discussion has been concerned with annual 
measures only. For the years 1920 to 1926 we have a set of monthly 
measures of price level movements, of dispersion, and of displace- 
ment. These measures, which represent changes over a twelve- 
month period, are shown in graphic form in Figures 34 and 41. It 
is apparent from an inspection of these graphs that there has been 
no consistent relationship between changes in the price level and 
changes in dispersion or displacement, if account be taken of the 
direction of change in the general price index. There appears to 
have been a negative relationship during the period of violent price 
change in 1920 and 1921, and a positive relation in subsequent 
years. Accordingly, in testing these relationships, the percentage 
change in the price level has been used without sign. 


TABLE 118 


CorRRELATION CoEFFICIENTS MEASURING THE RELATIONS AMONG MontTHLY 
MEASURES OF THE Group MovEMENTS OF PRICES 


(1) (2) 3) 
Series correlated No. of Coefficient of 
observations correlation 


a ea 
Percentage change in price level, without sign, and 
index of dispersion, both computed from twelve- 
month link relatives for the period 1920-1926 84 +.80 
Percentage change in price level, without sign, 
computed from twelve-month link relatives, and 
index of displacement of fixed base relatives over 
twelve-month period, for years 1920-1926 ; 84 +.73 
Index of dispersion, twelve-month link relatives, 
and index of displacement of fixed base relatives 
over twelve-month period, for years 1920-1926 84 +.95 


The above coefficients give evidence of the same relationships 
as were found in studying the various measures of year-to-year 
change, the only difference being that the relations among the 
monthly measures appear to be closer. 

Because of the intercorrelation between indexes of price level 
changes, dispersion, and displacement, it is desirable to compute 
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coefficients measuring the net or partial correlation between these 
variables. Annual measures have been employed in the first calcu- 
lations. The variables, with the symbols representing them, are 
the following: 


x1: Percentage change in price level, from year to year, as 
computed from weighted logarithms of link relatives. (This 
variable measures the degree of change, without regard to 
sign.) 

<2: Index of price dispersion, computed from weighted loga- 
rithms of link relatives. 

x3: Index of price displacement, measuring the shifting of fixed 
base relatives from year to year. 


All measures are for the period 1893-1926. The simple and net - 


coefficients are given below. Some of the zero order coefficients 
differ slightly from those in the preceding section, because the 
period covered is slightly shorter in the present case. 


Tie = +.63 Tio3 = +.52 
M13 = +.42 Ty3.2 = +.04 
Yoe3 = +.63 Tea = +.51 


These figures show an appreciable degree of net correlation be- 
tween changes in the price level (without regard to sign) and price 
dispersion, and approximately the same degree of correlation be- 
tween the dispersion of prices and the displacement of prices. There 
appears to be no relationship between changes in the price level 
and the displacement of prices. The apparent relationship shown 
by the simple coefficient of correlation is due to the intercorrelation 
of the variables being studied. Changes in the price level do not 
tend to increase or decrease the degree of price shifting, except in- 
directly through the effect of such changes upon the degree of dis- 
persion. 

A measure of the multiple correlation between price level 
changes, on the one hand, and price dispersion and displacement 
on the other, possesses significance. For this we have: 


Ri23 = .63 
This coefficient measures the relationship between two types of 
price instability, instability of the price level and internal instab- 
ility.1 In combining 2, and 23, as we do in computing the coefficient 


It appears, from the coefficients of net correlation, that the influence of changes in 
the price level upon degree of price displacement is felt only through the medium of dis- 
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of multiple correlation, we treat the factors of dispersion and dis- 
placement as a composite unit. This composite constitutes the 
best available measure of disturbances in the relations among 
commodity prices, disturbances due either to changes in relative 
position or to alterations in the established margins which separate 
individual commodity prices. For convenience we may represent 
by the symbol w the composite variable which measures internal dis- 
turbances, and by z the variable which measures changes in the 
level of wholesale prices. As a measure of correlation we have, then: 


f= 05 

This coefficient throws some light on the following question: 
Assuming that the relationship measured by this coefficient is a 
causal one,? to what extent would the violence of internal price dis- 
turbances be lessened if the price level could be stabilized? The co- 
efficient of determination may be derived from r. In the present 
case we have: 

dg I, = 40 
We may interpret this coefficient in the following fashion: If we 
assume a causal connection between a dependent and an inde- 
pendent variable, and if we measure variability in terms of the 
standard deviation squared, the coefficient of determination is a 
measure of the percentage of variability in the dependent variable 
which is attributable to the independent variable. The correlation 
of +.63 between w and z means, on the assumption of a causal con- 
nection between the two, that 40 per cent of the variability of w (the 
dependent variable) is attributable to z. 

In the present case this interpretation of the results throws 
some light on questions of considerable importance. Granting that 
w, the composite index of dispersion and displacement, truly reflects 
those internal disturbances which upset business and distort eco- 


persion. Yet I think it desirable to carry forward the discussion in terms of the multiple 
coefficient, though it is in this case identical with the simple coefficient which measures 
the relation between price level and dispersion changes. Internal changes in business 
relations result both from dispersion and displacement, and the two in combination 
constitute the most appropriate measure of business disturbance. 

*Stated values of the coefficient of correlation do not, of course, warrant the as- 
sumption of a causal relationship between variable quantities. There is probably, in the 
present case, some justification for assuming a causal connection between external and 
internal instability, between changes in the price level, as cause, and disturbances of in- 
ternal relations, as effect. 

3The remaining variability of w is 60 per cent of the original variability, as measured 
in terms of the standard deviation squared. If there were a single other factor, y, which 
accounted in full for this remaining variability, the value of dy, would be .60, and the 
value of ryy would be +.77. 

The coefficient of determination is discussed in the footnote on pp. 147-148. 
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nomic relations, the coefficient of +.63, measuring the relation 
between changes in the general level of prices and this index of 
internal disturbance, indicates that changes in the level of prices 
are responsible only in part for internal instability. Assuming that 
the relationship is causal, the internal disturbances would be re- 
duced by about 40 per cent if the price level were stabilized. Ap- 
proximately 60 per cent of the dispersion and displacement. of 
prices must be attributed to the play of other forces. 

This conclusion, of course, applies only to wholesale prices. 
The broader question of the effect of stabilization of the price level 
upon other price relations lies outside the present discussion. And 
within the field of wholesale prices it is presented with the qualifi- 
cations and limitations suggested above. 

The monthly measures of change in the price level, in price 
dispersion and in price displacement, covering the years 1920 to 
1926, may be treated in a similar fashion. Following are the varia- 
bles and the corresponding symbols: 


w,: Percentage change in price level over twelve-month in- 
terval, without sign. 

w2: Index of dispersion computed from twelve-month link 
re'atives. 

ws: Index of displacement over twelve-month interval, com- 
puted from 1913 base relatives. 


The simple and partial coefficients of correlation are: 


Tig = +.80 Ti23 = +.03 
Ty33 = +.73 Ti3.2 = —.19 
Tes = +.95 Tes. = +.89 


These measures confirm the conclusions based upon the annual 
measures of price changes. There is a significant relationship, 
though not an extremely close relationship, between the degree of 
change in the price level (without sign) and the degree of disper- 
sion. The net relation between these variables, on the monthly 
basis, is almost identical with that found in the study of annual 
measures (Tis= +.53 for the twelve-month links, +.52 for the 
annual links). Changes in the price level are not related to the 
shifting or displacement of prices except through the effect of price 
level changes upon dispersion. There is a close positive correlation 
between the degree of dispersion of twelve-month link relatives 
and the displacement, over the same twelve-month interval, of 
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fixed base relatives. This latter relationship is materially higher 
than that found to prevail between the annual measures of disper- 
sion and displacement (res.1 = +.89, as compared with +.51 for the 
annual measures). 

As in handling annual data, we may consider the coefficient of 
multiple correlation, Ri.23;, to be equivalent to a simple coefficient, 
Twz, Where w represents a composite measure of internal distur- 
bance, due both to the dispersion and the displacement of price 
relatives, and z represents changes in the general price level. We 
have 

Ries = Iw. = .8l 


For the coefficient of determination we have 
dwz = Pw, = .66 


We may interpret this in the following fashion: On the as- 
sumption of a causal connection between changes in the level of 
prices and internal disturbance of price relations, we may say that 
during the seven year period from 1920 to 1926, 66 per cent of the 
internal disturbance in price relations was due to changes in the 
price level. Thirty four per cent of the internal disturbance was 
due to other causes. 

These last results differ somewhat from those secured in the 
study of annual data. The coefficient of determination which, on 
the assumptions made, measures the percentage of internal distur- 
bance which may be attributed to price level changes, had a value 
of 40 per cent, when annual measures over the period 1893-1926 
were employed. The higher value of the coefficient based on 
monthly values between 1920 and 1926 is, perhaps, attributable to 
the fact that the latter period includes a time of violent change in 
the price level. There is reason to believe that during such a period 
there is a closer relation between external changes and internal dis- 
turbance than there is during more stable times. 

Both results lead to the same general conclusions: There is a 
significant relation between changes in the level of prices and in- 
ternal disturbance in wholesale price relations. There is a tendency 
for the degree of internal disturbance to vary with changes in the 
price level, the internal disturbance being greater the greater the 
degree of change in the price level. It is the amount of change in 
the price level, not the direction of change, which is significant. If 
we may assume that the connection between these variables is a 
causal one, internal disturbance being influenced by external changes 
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in the price level, the results indicate that the relationship is one of 
partial dependence only. The samples here studied indicate that 
from 34 to 60 per cent of the internal disturbance in price relation- 
ships is apparently due to other factors. There is some indication 
that the proportion of the internal disturbance which is attributable 
to price level changes tends to become greater during periods of 
violent change in the purchasing power of the dollar. 


VII Summary 


1. The investigation of the behavior of price relatives in com- 
bination has been approached as a study of price instability. Three 
types of instability have been distinguished and corresponding 
measures have been employed. 

In measuring instability of the price level index numbers of the 
usual type have been used. 

In measuring internal mmstability, arising from alterations in the 
relations among the prices of different commodities, use has been 
made of indexes of price dispersion and of price displacement. The 
dispersion of prices results from the varying movements of indi- 


from a study of the results in detail, that the degree of relationship between changes in 
the price level and changes in dispersion and displacement is far from constant, and 
that the differences between periods are even greater than those which the two sets of 


of determination derived from annual data for the period 1891-1926 are probably too 
low if relations between external and internal changes during periods of extreme price 
disturbance are in question, too high if interest attaches to the same relations during 
periods marked by minor changes in the level of prices. 
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vidual commodity prices between given dates. The index of dis- 
persion of which chief use has been made in the present investigation 
has been derived from the standard deviation of logarithms of price 
relatives. The dispersion both of fixed base and link relatives has 
been measured. Price displacement, which reflects a second type 
of internal instability, results from the shifting of the relative posi- 
tions of commodity prices. The index of price displacement is 
derived from the coefficient of rank correlation. 

The third type of price instability is a group attribute. In 
studying it we deal with the entire population of prices as an or- 
ganic entity. The investigation of this type of instability deals 
with questions of homogeneity, and with the character of the forces 
which bring about particular types of distributions. In the descrip- 
tion of groups the criteria of distribution types developed by Karl 
Pearson have been employed. Accepting the Gaussian (normal) 
distribution and distributions of Type III in Pearson’s classification 
as stable types, the degree of departure of various price distributions 
from these types has been measured. Changes from year to year in 
the characteristics of frequency distributions of price relatives have 
been followed. Distributions of fixed base and link relatives, of un- 
weighted and weighted relatives, and of relatives in natural and in 
logarithmic form have been contrasted in respect to their basic 
characteristics. 


2. In connection with the measurement of changes in the 
level of wholesale prices a number of measures of the sampling re- 
liability of different types of index numbers have been computed. 
Among the facts revealed by these measures of reliability are the 
following: 


a. When about 200 commodity price series are used and when 
there is an approximately normal degree of dispersion of 
wholesale prices, the standard errors of unweighted arith- 
metic and geometric means of link relatives average slight- 
ly less than one per cent of their respective means. 

b. The sampling errors of averages computed from fixed base 
relatives increase sharply during the first several years 
after the base year, but thereafter the change in the 
sampling error is slight. With about 200 commodity 
price series, and in the absence of extreme dispersion, the 
standard errors of unweighted arithmetic and geometric 
means of fixed base relatives amount to about 1.8 per 
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cent of their respective means when the base of the relatives 
is ten years removed. 

c. Except during periods of extreme price disturbance the 
sampling errors of arithmetic and geometric means are 
about equal. In periods of disturbance the arithmetic 
mean is subject to much greater sampling errors. 

d. The use of weights adds to the sampling errors of index 
numbers. The standard errors of weighted averages, as es- 
timated in the present study, are from one-half to two- 
thirds again as large as the standard errors of corresponding 
unweighted averages. 


3. The dispersion of price relatives on a fixed base tends to 
increase as the base year becomes further removed, but under or- 
dinary circumstances this increase is at a decreasing rate after the 
sharp initial increase during the several years immediately following 
the base year. 


4. During the years from 1891 to 1913 the movement of the 
index of dispersion computed from link relatives was gradually 
downward. This tends to substantiate other evidence that during 
the several decades prior to the war the price system was becoming 
somewhat more stable. 


5. ‘The index of dispersion computed from link relatives regis- 
tered higher values during the years 1916-1923 than in any previous 
year since 1890. The maximum degree of internal disturbance, as 
measured by this index, was experienced in the price movements 
between 1920 and 1921. By 1924 the index had declined to a level 
which approximated pre-war standards. 


6. There has been found no tendency for the dispersion of 
price relatives to increase with rising prices and to decline with 
falling prices. There is, however, a relation between the degree of 
dispersion and the degree of change in the price level. The disper- 
sion tends to increase the greater the disturbance of the price level, 
whether prices be rising or falling. 


7. In measuring price displacement during the war and post- 
war years three different sets of price relations have been used as 
standards, or criteria. 


a. The first of these is based upon the ranking in 1914 of 
relatives on the 1913 base. This ranking defines a set of 
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price relations which is the result of economic changes 
during but a single year. This set of relations was almost 
completely destroyed as the result of developments between 
1914 and 1916. By 1918 not a vestige of it remained. In 
1925 and 1926 there was a slight swing back toward the 
relations defined by this criterion. 

b. The second criterion of pre-war price relations is furnished 
by the ranking in 1914 of relatives on the 1891 base. This 
ranking reflects a firmly established set of price relations, 
since it represents the net effect of economic changes over a 
period of 23 years. As is to be expected, the index of dis- 
placement with reference to this criterion shows much less 
radical shifts during the war and post-war years. There 
were fundamental alterations in these relations, but in its 
main outlines this system survived the war. Maximum 
displacement was recorded in 1923. The three succeed- 
ing years brought a distinct swing back toward pre-war 
relations. 

ce. In securing a third criterion, which would represent a 
fairly well-founded set of pre-war price relations, but one 
which did not depend upon prices so far removed as those 
of 1891, relatives on the 1909 base were computed. The 
values of these relatives, for individual commodities, were 
averaged for the years 1911-1914, and the ranking of these 
averages furnished the desired standard. The set of rela- 
tions thus defined was profoundly modified by the changes 
of the war period, but was not destroyed. The degree of 
change was greater than the change in the set of relations 
based upon 1891 relatives, and less than the change in the 
set of relations based upon 1913 relatives. It is noteworthy 
that there is a close correspondence between the year-to- 
year changes in the three indexes of displacement described 
above. All agree in showing some movement back toward 
pre-war price relations during the years from 1924 to 1926. 


8. A study of the frequency distributions of price relatives, 
and of the changes from year to year in such distributions yields in- 
formation concerning the forces affecting the general system of 
prices. A condition of stable equilibrium is attained, and stable 
distribution types appear, when the causal factors are independent 
of each other and when there are so many forces in operation that 
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no one force exerts a preponderant influence. This stability is 
generated by the balance of forces affecting the prices of individual 
commodities. 


The general analysis leads to the following conclusions: 


a. Distributions of price relatives are of an erratic and ex- 
tremely unstable character. They do not conform to any 
one ideal frequency type, although Type IV of Pearson’s 
classification predominates. 

b. The conditions which give rise to the normal distribution 
are seldom realized in the distribution of price relatives. 
Of 190 distributions analyzed in detail only 18 could be 
classed as conforming to the normal type, even when 
generous allowance is made for errors of sampling. 

c. There is some improvement in stability of distribution 
type and in the efficiency of the orthodox descriptive 
measures when logarithms of price relatives are used, in 
place of relatives in natural form, when weights are em- 
ployed, and when link relatives rather than fixed base 
relatives are combined. 


9. The year-to-year changes in the form of distributions of 
price relatives reflect disturbances in the equilibrium of the price 
system which are due to variations in business conditions. 


a. Distributions of fixed base relatives pass through a series 
of swings away from and back to a symmetrical form. 
Sharp rises and declines in prices, such as those which oc- 
curred in 18938, 1895 and 1916 distort these distributions 
and carry them far from the Gaussian type. These devia- 
tions may be in the direction of positive or negative skew- 
ness. Swings away from symmetry during periods of dis- 
turbance are followed by clear movements back toward a 
stable, symmetrical type of distribution, which approaches 
in several instances the Gaussian type. A striking example 
of the re-attainment of group stability after a severe dis- 
turbance is found in the changes in the characteristics of 
distributions of fixed base relatives between 1916 and 1923. 

b. Somewhat similar departures from and returns to a sym- 
metrical type are observable in the year-to-year changes in 
the distributions of link relatives, but the conditions under 
which the stable types emerge are not the same as those 


MEASUREMENT OF PRICE INSTABILITY 369 


under which stability of fixed base relatives is attained. In 
general, departures from Symmetry in the direction of 
positive skewness are found in the years during which busi- 
ness activity is steadily increasing, with few conflicting 
movements. Swings in the direction of negative skewness 
come in years of recession or of depression. Symmetrical 
distributions appear to be characteristic of years during 
which there are reversals of business and price trends. 


10. An attempt has been made to measure the relationship be- 
tween instability of the price level and internal instability, the latter 
being measured by the indexes of dispersion and displacement, in 
combination. There has been found a tendency for the degree of 
internal disturbance to vary with changes in the price level, the in- 
ternal disturbance being greater the greater the change in the price 
level. (It is the degree of change in the price level, not the direction 
of change, which appears to be related to internal disturbances.) 
If we assume that the causal relationship runs from changes in the 
price level to variations in the degree of internal disturbance, the 
evidence of the present study indicates that, during the years 1893- 
1926, approximately 40 per cent of the internal instability of whole- 
sale prices could be attributed to fluctuations in the wholesale price 
level. The remaining 60 per cent may, on this evidence, be at- 
tributed to other causes which would, presumably, continue to 
operate if there were no changes in the level of prices. 

The proportion of internal instability attributable to changes 
in the level of wholesale prices was somewhat greater, as measured 
by monthly indexes, during the years 1920-1926. Again assuming 
a causal connection, there is evidence that during this period some 
66 per cent of the internal disturbance of price relations was due 
to changes in the price level. There is a suggestion here that during 
a period of violent change in the price level there is a closer relation 
between external changes and internal disturbance than there is 
during more settled times. 


CHAPTER IV 


MEASURES OF PRICE BEHAVIOR IN COMBINATION 


We have attempted in the preceding chapter to secure infor- 
mation about the price structure by studying the characteristics of 
price relatives in combination. Such relatives describe only one 
aspect of price behavior. All the other measures of price behavior 
which were dealt with in the first two chapters may be combined in 
similar fashion in determining the characteristics of the population 
of prices. Although the data available do not permit an extension 
of this type of investigation to all aspects of price behavior, certain 
of the measures we have may be studied in respect to group at- 
tributes. 


I Group Characteristics of Measures of Price Variability 
and Trend 


1. Measures oF MonTHLY VARIABILITY OF WHOLESALE 
PRICES, IN COMBINATION 


The measures of monthly price variability which were described 
in Chapter I may be combined by years, or the averages for in- 
dividual commodities over a term of years may be combined. The 
distributions secured from the annual values are of a type which 
does not vary greatly from year to year, except during periods of 
rather violent price change. In the following table six representative 
annual distributions are given, together with a distribution secured 
by classifying averages for individual commodities for the entire 
period from 1890 to 1925, exclusive of the disturbed years between 
1914 and 1921.1. These distributions are presented graphically, in 
the form of column diagrams, in Figure 52. 

The distributions which relate to the relatively quiet years 
prior to the war are peaked and J-shaped, sharply skewed in a 
positive direction. There is a heavy concentration of frequencies at 
the lower end of the scale, indicating a relatively low degree of 
monthly variability for the great bulk of commodities. The tails 
tapering far to the right reveal the presence of a small number of 

The averages combined in this distribution are those given in Appendix Table V1 
for farm products and foods and in Appendix Table IV for all other commodities. 
370 
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TABLE 119 


Frequency Tastes SHowine DisTRIBUTIONS OF Commopity Price Series 
CLASSIFIED ACCORDING TO MonTHLY VARIABILITY 


(1) (2) (3) (4) (5) (6) (7) (8) 
eh Frequencies 
Class limits Averages 
Measure of variability | 1890 | 1901 1914 | 1916} 1920 1925 | 1890-1925 
excluding 
1914-1921 
.00—1 .99 83 76 94 16 19 80 Ol 
2.00-— 3.99 40 51 40 27 22 42 57 
4.00- 5.99 24 30 US Sih 29 3S 36 
6.00— 7.99 18 18 19 35 30 25 33 
8.00-— 9.99 14 9 12 43 27 5 16 
10.00-11.99 4 5 8 10 14 6 5 
12 .00-13 .99 5 7 6 17 11 8 4 
14.00-15.99 4 2 2 7 14 1 0 
16.00-17.99 2 2, 1 6 10 1 0 
18 .00-19.99 2 0 5 4 7 0 1 
20.00-21.99 He 2 1 3 5 0 0 
22 .00—23 .99 2 1 il 1 8 1 1 
24 ..00-25 .99 1 1 1 3 6 2 0 
26 .00-27 .99 0 0 1 oD 1 0 1 
28 .00-29 .99 0 0 0 S 1 1 
30 .00-31.99 1 1 1 2 0 
32 .00-33 .99 0 0 1 3 
34.00-35.99 il 0 0 1 
36. 00-37 .99 1 0 Z 
38. 00-39 .99 1 1 
40.00-41 .99 0 2 
42 .00-43.99 0 
4400-45 .99 0 
46.00-47 .99 i} 
Totals 204. 205 214 214 214 211 206 


commodities marked by extremely high variability. This is charac- 
teristic, and is found in the distribution for each year of the period 
covered. 

The distributions for the years 1916 to 1921 possess this tail 
extending to the right, but differ from the distributions of or- 
dinary years in that the mode falls well above the owest class. The 
distributions for 1916 and 1920 which are shown n Figure 52 furnish 
two somewhat different examples drawn from this period. They are 
positively skewed, but w:th the movement of the mode to the right 
there has come a closer approach to symmetry. The distribution 
for 1925 represents a return to the pre-war type. 

These several distributions throw considerable light upon the 
nature of the population of commodity prices, when classified in 
respect to their variability from month to month. In normal times 
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FIGURE 52 


CoLUMN DIAGRAMS SHOWING DISTRIBUTIONS oF MEASURES OF MONTHLY 
VARIABILITY FOR SELECTED YEARS, WITH A DiIsTRIBUTION BASED 
UPON AVERAGES FOR THE PERIOD 1890-1925. 


(Frequency 
80 


40 


° 


1916 1920 1925 1890-1925 
N=214 N=214 N=2l! (excluding 1914-1921) 
N=206 


1The unit employed on the x-scale and the class frequencies are given in Table 119. 


a stable group, fluctuating over a narrow range within the year, is 
of dominant importance. Proceeding up the scale of variability 
there is a decrease from the beginning in the frequencies found in 
successive classes. A few outlying commodities fluctuate widely 
within the year, but these constitute a very small minority of the 
total number. 

This situation is not changed by the rather considerable ad- 
vances and declines in the price level which occur during most 
business cycles. A great price revolution, however, increases the 
modal variability materially, and we secure distributions which ap- 
proximate the type found in most collections of quantitative ma- 
terial. There is a decline in frequencies on both sides of the mode, 
but the relatively small group of widely fluctuating commodities 
remains, maintaining the pronounced positive skewness of the dis- 
tributions. 

The distribution of averages, for which the class frequencies are 
given in the last column of Table 119 and which is shown graphically 
in Figure 52, is sharply skewed in a positive direction, with a con- 
centration of cases near the lower end of the scale. The mode is 
slightly above the lowest class, however, giving a distribution which 
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in form tends slightly away from the type which was usual before 
the war. 

Averages and measures of variation relating to the distributions 
of monthly variability measures for the years from 1890 to 1926 are 
summarized in the following table. Measures of the monthly 


TABLE 120 
MonTHLy VARIABILITY OF WHOLESALE Prices 


AVERAGES AND STANDARD DeviATIONS CoMPUTED FROM Mrasurgs or PRICE 
VARIABILITY FOR INDIVIDUAL Commopitigs, 1890-1926, wirn 
VARIABILITY Mrasures RELATING TO AN INDEX 
or WHOLESALE PRICES. 


——— | 


(1) (2) (3) (4) 3) Paes 
Year No. of Mean Standard Monthly variability 
price deviation U.S. Bureau of Labor Statis- 
series tics index 

1890 204. 4.8 6.2 

1891 204 4.4 52 

1892 204 4.5 6.0 

1893 206 4.9 5.8 

1894 206 4.6 4.6 

1895 206 6.3 6.7 

1896 206 4.7 4.7 

1897 206 4.8 5 

1898 206 4.1 4.7 

1899 206 6.0 5.6 

1900 206 25 a) 1.34 
1901 205 4.3 4.9 1.58 
1902 214 4.7 6.3 2.58 
1903 214 4.8 5.4 2.03 
1904 214 4.1 4.3 1.26 
1905 214 4.5 4.8 shel 
1906 214 3.5 4.0 1.78 
1907 214 4.5 4.8 1.42 
1908 214 4.7 4.6 1.20 
1909 214 4.6 323 2.66 
1910 214 4.3 4.9 2.56 
1911 214 4.3 5.6 1.79 
1912 214 4.6 6.1 1.68 
1913 INS: 3.7 Dil 6 
1914 214 4.4 ONG 1223 
1915 214 5.9 6.5 2.02 
1916 214 8.7 6.5 6.89 
1917 214 10.6 6.7 5.95 
1918 213 Uae 56 oO) 
1919 212 9.7 Ue dl 3.96 
1920 214 10.8 8.8 6.95 
1921 214 8.5 Ded 4.97 
1922 213 6.5 6.6 3.86 
1923 214 4.9 Sel i259 
1924 213 5.4 Sas) 1.61 
1925 211 4.7 6.1 12 
1926 211 4.2 4.9 te23 


374 THE BEHAVIOR OF PRICES 


variability of the general index of wholesale prices! for the years 
since 1900 are included for the purpose of comparison. The two 
sets of measures are shown in Figure 53. 

The relative stability of the averages from year to year, prior 
to the war-time disturbances, is worthy of note. Only twice in the 
25 years from 1890 to 1914 does the average rise above 6.0, and 
only twice does it fall below 4.0. In 20 of the 25 years it is between 
4.0 and 5.0. We may judge from this considerable sample that 
except in times of such extreme price disturbances as were brought 
by the war, the amplitude of the fluctuations of individual prices, 
viewed collectively, does not vary greatly from one year to the next. 
The cyclical swings of the general price level are hardly apparent in 
these averages, which take account of all price changes. The host 
of accidental and seasonal price changes, the multitude of minor 
and major price movements which represent adjustments to shifting 
relations of supply and demand for individual commodities—all 
these go on without substantial break. Cyclical changes are, of 
course, intermingled with these at all times, but the point of im- 
portance is that there appear to be no pronounced increases or de- 
creases in the degree of price variability which may be associated 
with cyclical swings of business or with cyclical swings in the general 
price level. Between January, 1909, and December, 1909, the price 
index rose from 93 to 103. The average measure of variability for 
that year was 4.58. In January, 1905, the price index had a value 
of 87; in December, 1905, the index had a value of 87. The index 
for the year fluctuated between 85 and 87. The average of the 
variability measures for 1905 was 4.55. The year 1909 was marked 
by considerable change in the price level while 1905 was a year of 
practically no change, yet the two averages, based upon the move- 
ments of individual commodity prices, were substantially the same 
in the two years. 

This rather curious independence of the measures of changes 
in the general price level and the measures of fluctuations in indi- 
vidual commodity prices is clearly brought out when the annual 
averages given in column (3) of Table 120 are compared with 
measures of the monthly variability of the general price index, in 
column (5). They are graphically compared in Figure 53. 

The absolute values of the averages relating to individual com- 
modity prices are, of course, greater. Much of the variability of 


_1The index of the United States Bureau of Labor Statistics. The measures of 
variability were secured by handling this index as an individual series, just as the prices 
of individual commodities were treated. 
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FIGURE 53 
Measures or Monruuy VARIABILITY OF WHOLESALE PRIcEs. 


Comparison of Annual Averages, Computed from Measures of Variability 
of Individual Price Series, with Measures Derived from the 
Index of Wholesale Prices of the United 
Scale of States Bureau of Labor Statistics. 
variability 
Percent 


10 

4 Individual Price Series 
| Wt 
r) lj | | | 
10 


Index of Wholesale Prices of 
United States Bureau of Labor Statistics 


: tll, 
1910 1920 1925 


1890 1900 


individual prices is cancelled by opposite movements of other prices 
when an index is constructed. But the averages of the individual 
measures are much more stable from year to year than are the 
measures relating to the general index. Using annual values for 
the period 1900-1914, the coefficient of variation of the measures 
derived from the price index is 37.3; the corresponding coefficient 
for the averages is 10.1. During this period, at least, changes from 
year to year in the degree of variability of the index of wholesale 
prices were not paralleled by similar changes in the variability of 
individual prices. 

The absence of a significant relationship between the averages 
of the individual measures of price variability and the measures of 
variation in the price index is clearly demonstrated by the coefficient 
of correlation. This coefficient has a value of +.19, when measures 
for the years from 1900 to 1914 are employed. (Corresponding items 
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in columns (3) and (5) of Table 120 have been paired in computing 
this coefficient.) 

The high values of the average measures of variability in 1895 
and 1899 appear to be exceptions to the rule that the variability 
of individual commodity prices is not greatly affected by variations 
in the price level. The relatively high figure for 1895 is doubtless 
due to the sharp double reversal in the direction of the general price 
movement. A cyclical low value was recorded in March of that 
year, and a high in October. In 1899, the other year of high varia- 
bility in the pre-war era, there was a considerable rise in the price 
level during the year. 

It was pointed out in the preceding chapter, in discussing the 
trend of the index of dispersion, that there had been a distinct 
downward movement during the 24 years prior to the war. This 
was taken to be an indication of increasing price stability. The 
averages of the monthly variability measures show a similar ten- 
dency. The statistical evidence does not definitely prove the down- 
ward trend to be significant (the coefficient measuring the slope of a 
line fitted to the annual measures from 1890 to 1913 is equal to 1.45 
times its standard error) but the tendency toward a decline in the 
degree of variability is worthy of note. 

The two years in which the average measures of variability 
were lowest were 1906 and 1913, the former a year of unchecked 
prosperity, the lattera year of prosperity and recession. These ex- 
ceptionally low values came in the decade preceding the war. 

The previous discussion has dealt solely with the period prior 
to the war. The severe price disturbances of the years 1915 to 
1922 increased the variability of individual commodity prices ma- 
terially. In no one of the seven years from 1916 to 1922 does the 
average of the variability measures fall as lowas the maximum value 
recorded prior to that time (6.3 in 1895). The tremendous price 
cycle of this period brought fluctuations in individual commodity 
prices which have no counterpart in our price history since 1890. 
Not until 1923 was the variability of individual prices reduced to a 
level approximating pre-war records. From 1920 to 1926 the annual 
averages of the variability measures moved steadily downward, ex- 
cept for a slight up-turn in 1924. 

These annual averages of price variability indicate the average 
magnitude of fluctuations in individual commodity prices within a 
twelve-month interval. In so doing they throw light on a phase of 
price behavior which no other measure illuminates fully. The ap- 
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proximate stability of this average during years of rising and falling 
prices, during years of prosperity and depression, of revival and 
recession, is perhaps the fact of chief importance to be gleaned from this 
survey. Only an extreme price revolution changes materially the aver- 
age amplitude of fluctuations in the prices of individual commodities. 

The standard deviations which are given in column (4) of Table 
120 are of interest in showing how extreme are the differences be- 
tween individual commodities in the matter of monthly variability. 
In all but three of the pre-war years the standard deviations of these 
measures exceed their means. This wide range in the matter of varia- 
bility was revealed by the individual figures given in Chapter I. The 
present set of measures describe this variation in quantitative terms.! 


2. MEASURES OF YEAR-TO-YEAR VARIABILITY OF WHOLESALE 
PRICES, IN COMBINATION 
When the measures of year-to-year variability for 216 commodi- 
ties are combined, the following distribution is secured. This is 
shown graphically in Figure 54. 


TABLE 121 
Frequency Taste Spowine Tue Distripurion or 216 Commopity Price Srrizs 
CLASSIFIED ACCORDING TO YEAR-TO-YEAR VARIABILITY DURING THE PERIOD 
1890-1913, wir SratistrcaL Mrasures Descriptive oF 
THE DISTRIBUTION 


(1) (2) (3) 


Measure of variability 


Class limits Midpoint Frequency 
.00- 1.99 1 7 
2.00-— 3.99 3 29 
4.00-— 5.99 5 34 
6.00-— 7.99 7 44 
8.00- 9.99 9 23 
10.00-11.99 11 24 
12.00-13.99 13 AA 
14.00-15.99 15 17 
16.00-17.99 17 11 
18.00-19.99 19 2D, 
20.00-21.99 21 1 
22 .00-23 .99 23 1 
24.00-25.99 25 1 
26.00-27.99 27 0 
28.00-29.99 29 0 
30.00-31.99 31 0 
32 .00-33 .99 33 0 
34.00-35.99 35 1 
Total 216 
Mean 8.80 
Median lS 
Standard deviation 4.98 
Coefficient of variation 56.6 


The fact was noted at an earlier point that for J-curves, of the type to which the 
present distributions belong, the efficiency of the first and second moments is low. The 
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The distribution is peaked, and skewed in a positive direction. 
As with the measures of monthly variability there is a clustering of 
the great mass of the measures near the lower end of the scale, with 
a limited number of commodities which are highly variable in price 
lying far out to the right. The skewness is much less pronounced, 
however, than it is in the distribution of monthly measures. The 


FIGURE 54 


Cotumn D1acraM SHOWING THE DisTRIBUTION OF MEASURES OF YEAR- 
TO-YEAR VARIABILITY 


BASED UPON Prices oF 216 CoMMODITIES DURING THE PERIOD 
1890-1913. 


Frequency 
40 


' Be CS EY ie FP BG 35 
Scale of variability 


dispersion of the individual measures about the mean is relatively 
high (coefficient of variation 56.6), but it is not so great as the 
dispersion of monthly variability measures. Differences between 
commodities in respect to monthly variability are greater than in 
respect to year-to-year variability. 

The remaining attributes of the distribution are discussed 
below, in comparing distributions relating to various measures of 
price behavior. 
means and standard deviations used in describing these distributions have not, therefore, 


the degree of validity they have in connection with distributions which come closer to 
the normal type. 
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3. MEASURES OF FREQUENCY OF PRICE CHANGE, IN 
COMBINATION 


The frequency distributions of measures describing the behavior 
of commodity prices, which have been presented in Chapter III and 
in the preceding pages of this chapter, cover a wide variety of types, 
ranging from normal distributions to the most extreme divergent 
forms. When frequency of change measures are combined some- 
thing entirely different in the way of frequency distributions is 
secured. ‘These give a series of U-shaped distributions, a type which 
is relatively rare in the annals of statistics. 

The measure of frequency of change for an individual com- 
modity is secured by dividing the number of months in which a 
change in price is recorded by the total number of months for which 
prices are quoted, less one. This gives a quantity which varies be- 
tween zero and unity, zero indicating no price change during the 
period covered, unity indicating a change in price every month. 
Such a measure has been worked out for each commodity for each 
of five different periods. Combining the measures for the separate 
periods, and for the entire period excluding the years 1914-1921, 
six frequency distributions are secured. The class frequencies are 
given in the following table. 


TABLE 122 


. Frequency Tastes Ssowine Distrrsutions or 206 Commopities CLASSIFIED 
ACCORDING TO FREQUENCY or Montaty Prick CHANGES 


(2) (3) (4) (S) (6) (7) 


Class limits 


Measure of Frequencies 
frequency of change! |1890-1897|1898-1905|1906-1913]1914—1921|1922-1925]1890-1925 

: exc 

1914— 

1921) 
00-— .10 58 49 58 7 35 45 
11- .20 18 22 19 25 31 25 
21— .30 20 20 2S RS 14 16 
31-— .40 14 13 14 23 14 19 
41— .50 6 1 9 25 8 14 
51-— .60 5 12 8 11 5 7 
61— .70 11 11 8 Ai 10 6 
71-- .80 12 8 13 13 7 15 
81— .90 10 13 13 12 18 15 
91-1.00 52 46 41 48 64 44, 
Totals 206 206 206 206 206 206 


1The range of the first class in the above table (in actual values .00 to .105, the original measures being 
recorded to the second decimal place) is slightly greater than the range of any other class, and the range of 
the last class (in actual values .905 to 1.000) is slightly less than the range of any other class. The error 


introduced is negligible, however. 
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Column diagrams representing these distributions are plotted 
in Figure 55. Measures descriptive of the distributions are given 
below. 

TABLE 123 
Frequency oF Montuty Prick CHAancrs 
AVERAGES AND MrasureEs OF VARIATION, BY PERIODS 


(1) (2) (3) (4) 
Period Mean Standard Coefficient of 
deviation variation 

1890-1897 456 . 369 80.8 
1898-1905 .467 oo2 75.4 
1906-1913 441 355 80.5 
1914-1921 .540 301 Se 
1922-1925 .534 .367 68.7 
1890-1925 (ex- 

cluding 1914-21) 463 .350 75.6 


The averages show a slight decline in the mean value of the 
measure of frequency of change during the three periods prior to 
the war, with approximately the same degree of variation through- 
out.! The three frequency distributions for these periods are of the 
same general U-shape. There is a rather significant elongation of 
the left arm of the U in the third period, however, and a corres- 
ponding shortening of the right arm. This means that there were, 
during the period from 1906 to 1913, relatively more commodities 
in the class for which the frequency of change was very small, and 
a smaller number of commodities in the class having an extremely 
high frequency of change, than there were during the two earlier 
periods. The tendency toward greater price stability which was 
in evidence during the several decades prior to the war is here 
apparent. 

The war reversed this tendency. The long left arm of the dis- 
tribution disappears, and the right arm is extended. Although 
there is a substantial concentration in the four classes next above 
the lowest, the modal class is that at the upper end of the scale. 
The average is materially higher than the averages computed 
from distributions for the three earlier periods. 

The last period covered (1922-1925) witnessed a partial return 
palidity when mood in locating Cot coat gn eee, Manche Ttypaita suien ties 


belong. See R. A. Fisher, “On the Mathematical F dati i is- 
tics” Phil, Trans. Royal Society of London, Vol. 222A. Seep oo prea ceel ate 
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FIGURE 55 


Coxtumn D1iacrams SHowING DISTRIBUTIONS OF MEASURES OF 
FREQUENCY OF PRICE CHANGE, BY Prriops.! 


WU b 


1890-1897 1898-1905 1906-1913. 1914-$92) 1922-1925 1890-1925 
ere Mi 


1914- 


preauency 


1The class intervals in which the x-scales are graduated are given in Table 122. 


to the clearly defined U-type which prevailed before the war. The 
left arm, which represents the grouping of commodities which are 
quite stable in price, is again in evidence, although it is not so pro- 
nounced as in the first three distributions. The right arm is even 
more elongated than during the disturbances of the war period. 
The average remains high, but slightly below that for the period 
1914-1921. 

The final distribution, composed of measures of frequency of 
price change relating to the entire period from 1890 to 1925 (ex- 
cluding the years 1914-1921), is fairly symmetrical, and of the U- 
type exemplified in the pre-war distributions. 


4. MEASURES OF PRICE TRENDS, IN COMBINATION 


In Chapter I there were given measures defining the average 
annual rates of change in price, between 1896 and 1913, for 223 
commodities. Differences between these rates, it was suggested, 
represent rather fundamental changes in economic relations, and 
are of considerable importance in a study of economic tendencies. 
The frequency distribution of these rates, and accompanying 
measures, are given in the following table. This distribution is 
shown graphically in Figure 56. 
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TABLE 124 


Frequency Taste SHowine THE DistripuTion oF 223 Commopities CLASSIFIED 
ACCORDING TO AVERAGE ANNUAL RATE OF CHANGE IN PRICE BETWEEN 
1896 anv 1913, wira SratisticAL Measures Descriptive 
OF THE DISTRIBUTION 


(1) (2) (3) 
Class limits Midpoint Frequency 
Rate of change (per cent) 
—3.50 to — 2.51 — 3 4 
—2.50 to — 1.51 — 2 3 
—1.50to— .51 —1 8 
— -o0'toy-- 249 0 31 
+ .50to + 1.49 +1 Al 
+1.50 to + 2.49 +2 58 
+2.50 to + 3.49 + 3 39 
+3.50 to + 4.49 + 4 20 
+4.50 to + 5.49 + 5 15 
+5.50 to + 6.49 + 6 Zz, 
+6.50 to + 7.49 + 7 1 
+7.50 to + 8.49 + 8 0 
+8.50 to + 9.49 +9 0 
+9.50 to +10.49 +10 1 
Total 223 
a eI eee 

Mean +1.94 

Median +1.93 

Standard deviation 1.83 


The general drift of prices was, of course, upward during this 
period. The arithmetic mean of the 223 measures is +1.94, repre- 
senting an average increase in price of 1.94 per cent each year.! 
The standard deviation is 1.83, a figure which indicates rather con- 
siderable differences between the rates of increase of the constituent 
series. These differences have been commented upon at an earlier 
point. 

The distribution is very nearly symmetrical, but departs from 
the normal type in the matter of peakedness. There is a heavier 
concentration of observations near the mean and a somewhat 


greater spread at the two extremities than in the normal distribu- 
tion. 


_ This differs somewhat from the average annual rate of increase in the all-commodi- 
ties index of the U. 8. Bureau of Labor Statistics during this period, which was 2.35 per 
cent. The difference is due to three factors—the difference in the number of commodi- 


of series, and the average of a number of quantities measuring the slopes of lines fitted 
to individual series. 
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FIGURE 56 


Cotumn DraGcram SHOWING THE DisTRIBUTION or MrAsurzEs Derininc 
THE AVERAGE ANNUAL Rates or CHANGE IN THE 
PrIcEs OF 223 ComMopITIES, DURING THE PERIOD 
1896-1913. 


Frequency 
60 


3 1°) 2 4 6 8 ike) 
Average annual rate of change 
Percent 


§ Comparison of Distribution Types 


In summary, we may compare the various measures which have 
been dealt with in the preceding sections of this chapter, the comparison 
being restricted to their group characteristics. The statistical mea- 
sures descriptive of the different frequency distributions discussed 
above are summarized in the following table. Points defined by the 
criteria of curve type, 6: and B:, for the several distributions are plotted 
in Figure 57. 

In studying these measures and in interpreting Figure 57 reference 
should be made to the several tables and figures in Chapter III de- 
scribing the characteristics of distributions of price relatives, and tothe 
accompanying explanations. The various distributions to which the 
measures in this and earlier chapters relate all represent different aspects 
of price behavior, and comparison of the results is significant for this 
reason. 

The distributions of monthly variability measures are all of the J- 
type, with tails extending in the direction of positive values. Since the 
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FIGURE 57 
Tue PopunatTion or Priczs. 


Diagram Showing the Location of Points Defined by the Values of £, 
and , for Distributions of Measures Describing the Behavior 
of Commodity Prices.! 


Scale of B, 
-1.0 ie) +1.0 +2.0 


Scale of Bz 


Heterotypic Area 


4 Measures of cyclical price behavior 
© Measures of price variability 
oa Measures of price trend 


1The points representing distributions of measures of monthly variability for the following years 
fall beyond the limits of the chart: 


By &2 

1890 6.5007 10.9129 
1901 5.7748 10.3870 
1914 3.8725 7.0949 
1916 4.7557 10.6737 
1925 8.7303 13.1357 
1890-1925, excluding 

1914-1921, 6.3436 13.1986 


corresponding ideal curves are modeless (being asymptotic to the vertical 
axis) no measure of skewness which is comparable to the measures re- 
lating to modal distributions can be secured. 

The measures of year-to-year variability give a positively skewed 
Type IV distribution. The coefficient of variation is distinctly smaller 
than it is for the distributions of measures of monthly variability. 

Points representing the three distributions relating to frequency of 
price change fall in a cluster not far from the axis of symmetry, at a point 
on the scale of 6. values lower than has been reached by any of the 
measures for other distributions. These are the U-shaped distributions 
which have been commented upon above. (For these distributions the 
measure of skewness is the ratio to the standard deviation of the distance 
from mean to anti-mode.) 

The distribution composed of measures of the average annual rates 
of change in the prices of individual commodities between 1896 and 1913 
is a peaked, Type IV distribution, which is almost symmetrical. 
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One point calling for comment is the fact that none of these dis- 
tributions falls in the heterotypic area. This is in sharp contrast to the 
situation portrayed by Figures 43 and 48, relating to distributions of 
price relatives. Of 190 distributions of price relatives which were ana- 
lyzed in detail, 90 (47 per cent of the total) were heterotypic. There is 
reason to think that heterotypic distributions contain certain elements of 
instability, that the populations to which such distributions relate do not 
cohere as closely or are not as homogeneous as are populations from 
which distributions of more orthodox types are drawn. Judging from 
this evidence one would conclude that prices are least stable, are most 
exposed to the influence of unbalanced and disruptive forces, in respect 
to the degree of change between specific dates. Distributions which are 
much more stable, when tested in terms of their positive moments, are 
secured when the population of prices is sampled in regard to general 
variability, or in respect to the rates at which prices change over a period 
of years.1 


II Group Characteristics of Measures of Cyclical 
Price Movements 


A number of measures dealing with the behavior of commodity 
prices during cycles in general business have been described in the 
first chapter. These measures may be combined in various ways in 
a study of the price aspects of the business cycle. The timing, the 
duration and the magnitude of price changes during these cyclical 
swings may be studied, the emphasis being upon general tendencies 
and averages, rather than upon the behavior of individual price 
series. Each cycle may be studied as a unit and compared with 
other cycles in this analysis, or the average behavior of commodity 
prices, in combination, in all cycles, may be investigated. The 
detailed discussion of individual cycles may be preceded by a 
general survey of the price movements which have occurred during 
the cycles covered in the present study. 

eae : | ae oe 
soe deed tl peat the scale poor = ihe Geri 
many representatives of the families of U-curves and J-curves. (All the distributions of 


measures of frequency of price change are of the U-type, and all the distributi 
R 5 ze : ) utlo. f ~ 
sures of monthly price variability are of the J-type.) Most distributions of this typetit 


| Which the method of 
ple information concerning 


gencralization. Accordingly, although our constants may 
finite probable errors when we sample the population 
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1. Tue Extent or Commoprry PRICE CHANGES DURING 
BusINEss Cycies 


It is a matter of interest to determine the extent to which in- 
dividual commodity price series are affected by the cyclical swings 
of general business. The following summary shows how the 209 
price series included in the study of cyclical movements have be- 
haved during each of the ten cycles which occurred in the Uni- 
ted States between the revival of 1892 and the revival of 1924, 
In classifying the behavior of a given commodity during a specific 
cycle, account has been taken of the entries relating to a period of 
revival and to the succeeding period of recession. Thus if specific 
dates are recorded for an up-turn during revival and for a down- 
turn during the succeeding recession, a commodity is classed as 
having passed through a complete cycle. The periods are listed in 
section IV of Chapter I. The data relating to separate cycles are 
plotted in Figure 58. 


TABLE 126 


PERCENTAGE CLASSIFICATIONS oF 209 Commopity Price Series, SHOWING THEIR 
BEHAVIOR DURING Eacu or Ten BusINESs CyrcLEs 


5 aaa Vm 


(1) (2) (3) (4) (S) (6) (7) (8) 
Percentage of total number of commodities 
Terminal dates of 


cycle Passing | Con- | Rising | Sagging Sharing | Sharing | All 
through | stant | during during | in re- in re- /othert 
com- | during | cycle | cycle vival | cession 
plete cycle but not | but not 
cycle in fol- | in pre- 


lowing | ceding 
reces- | revival 
sion 


| 
| 


Low of 1892 to low of 1895| 66. 


5 le, 16.3 Bi 7.6 1.9 
Low of 1895 to low of 1897] 69.4 11.0 13.9 te 3.8 aS 
Low of 1897 to low of 1901} 78.0 3.8 WY 5 
Low of 1901 to low of 1904] 65.1 EOni/ 5 1.4 12.9 DO e224! 
Low of 1904 to low of 1908} 71.3 }6.7 1.4 8.1 15 1.0 
Low of 1908 to low of 1911} 70.3 Ts 2.4 8.6 SES 1.4 
Low of 1911 to low of 1914] 67.0 12.4 2.9 12.0 3.8 1.9 
Low of 1914 to low of 1919] 75.6 2.9 19.1 2.4 
Low of 1919 to low of 1922} 76.1 1.4 8 1.9 TOR 1.0 
Low of 1922 to low of 1924| 71.3 4.8 4.8 16.2 5 2.4 
Percentages based on totals 
for 10 cycles Uileal 6.4 S 4.3 9.9 GxOmnl ele? 


1This category includes those not sharing in revival or recession but with mixed behavior during these 
phases, as sagging during revival and constant during recession. 
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In interpreting these figures the qualifications concerning the 
procedure which were mentioned in the first chapter should be 
borne in mind. Perhaps the most important of these, from our 
present view point, is that no attempt has been made to isolate cy- 
clical movements from secular, seasonal and accidental changes. It 
is certain, therefore, that changes of the latter types are to some 
extent reflected in the summary given above. Moreover, move- 
ments in the prices of certain agricultural products which are 
affected by conditions not immediately related to business changes 
are included in the price fluctuations here tabulated. Yet all these 
changes, attributable to whatever factors, are of concern to business 
men, and there is justification for taking account of them in a de- 
scription of price movements during business cycles. 


FIGURE 58 
Tue Brenavior oF Commopity Prices Durtine Business Cycues. 


Percentage Distributions of 209 Commodities Classified according to 
Behavior during Ten Business Cycles. 


Percent 


100 
80 
60 
40 
20 
0 
3-4 5-6 7-8 9-10 N-12 13-14 = 15-16 17-18 19-20 
1892- 1895- 1897-  190I- 1904- 1908-  I91I- 1914- 1919- 1922- 
1895 1897 1901 1904 1908 19tt 1914 1919 1922 1924 


Periods,and terminal years of cycle 


Ml Passing through complete cycle (ZZZA Sharing in revival but not in following 
BEEZ Constant during cycle recession 


Rising ducing cycle ASS Sharing in recession but not in preceding 
Sagging during cycle (7) All others 


The proportion of commodities recorded as passing through 
the complete cycle varies from 65.1 per cent of the total, in the 
cycle from 1901 to 1904, to 78.0 per cent of the total, during the 
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cycle which began with the general price recovery of 1897 and cul- 
minated in the recession of 1900. The percentages for the cycles 
of 1914 to 1919, and of 1919 to 1922, are very close to this latter 
figure. The average for all ten cycles (computed from the absolute 
total, not from the percentages) is 71.1 per cent. 

These figures are significant in several respects. It is a note- 
worthy fact that during every cycle some 70 per cent of all commodi- 
ties experience price changes which have some connection in time 
with the cyclical turns in general business activity. The rough 
equality of the percentages for the separate cycles may be re- 
marked.! This equality is doubtless due in part to the presence in any 
group of wholesale price series of a considerable number of highly 
variable series, which would be listed as passing through every 
cycle. The existence of such a body of variable price series is, of 
course, a fact of some importance. Material additions to this 
group, such as are found in the entries for the cycles beginning in 
1897, in 1914 and in 1919, reflect deep disturbances, since they are 
due to fluctuations in the more stable price series which are not 
normally affected by the cycles in general business. The magnitude 
of these disturbances is greater than is indicated by the increases in 
the percentages listed in the table. 

The proportion of commodities remaining constant in price 
throughout a complete cycle has averaged 6.4 per cent. In two 
cycles, those which ran their courses between 1914 and 1922, there 
were no commodities which were constant. The average pro- 
portion rising throughout given cycles has been .5 per cent, 
while the average proportion sagging has been 4.3 per cent. This 
latter figure has risen as high as 16.3 per cent, in the cycle between 
1892 and 1895. 

In the cycle which began in 1892 only .5 per cent of the com- 
modities shared in revival but not in recession. This percentage 
reached 19.1 in the cycle beginning in 1914. The average percent- 
age in this category, for all cycles, was 9.9. The proportion sharing 
in recession but not in revival varied between precisely the same 
limits, but the average has been only 6.6 per cent. 

The entries on any one line of the above table provide a com- 
plete account, in summary, of the behavior of prices during a given 
cycle. A cycle-by-cycle study of these figures throws light on certain 


1This equality would be broken if the short recession of 1919 and the ensuing revival 
were to be ignored. Approximately 95 per cent of the total number of commodities 
would then be listed as having passed through a cycle extending from a low in 1914 to 
a low in 1922. 
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interesting differences between cycles. Further comment here is 
unnecessary. 

Somewhat more detailed information concerning price behavior 
during the cycle may be derived from a separate study of the 
phases of revival and recession. In Table 127 are shown the 
number of commodities for which a specific low date was recorded 
for each of the 11 periods of revival studied, the number classed 
as constant in price, the number rising and the number sagging 
in price during each of these periods. The number in each category 
is also expressed as a percentage of the total. The percentage dis- 
tributions of commodities among the classes designated above are 
shown graphically in Figure 59 

The proportion of commodities sharing in revival fluctuates 
somewhat from cycle to cycle, averaging approximately 80 per cent 
of the total. The smallest percentage is 67.0, recorded for the 
revival in period 1 (reference date May, 1892), and the next smallest 
is 67.4 for the revival in period 21 (reference date June, 1924). 
[If we include among those sharing in revival the commodities 
which were rising (i. e., continuing a rise which had begun prior to 
the revival in question) the figure for period 21 is raised somewhat. 
To get a true measure of the pervasiveness of a given revival the 
commodities classed as rising should probably be combined with 
those for which a definite low date has been recorded.] The re- 
vivals which were most widely reflected among commodity prices 
were those of period 5 and period 15, in each of which approximately 
95 per cent of all commodities are recorded as sharing in revival. 
The former period, centering at May, 1897, marked the beginning 
of a sustained price advance which continued at a fairly regular 
rate until the price disturbances of the war years developed. The 
latter, centering at N ovember, 1914, is the revival which culminated 
in the sharp advances of the war period. To the figure for period 
15 might be added 4.8 per cent, representing commodities which 
were rising throughout this period, giving a total of 99.5 percent 
as the proportion which actually moved upward in price at this 
time. 

There are considerable variations from period to period in the 
proportion of commodities falling in the other main classes. The 
group of commodities listed as Sagging is relatively large in periods 
1 and 3 (18.7 and 13.9 per cent of the total), and then becomes 
negligible until the last two periods. The group classed as rising 
first becomes appreciable in period 7, centering at July, 1901, but 
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FIGURE 59 
Tue BrexAvior oF Commopity Prices DURING REVIVAL. 


Percentage Distributions of 209 Commodities Classified according to 
Behavior during Eleven Periods of Revival. 


Percent 


oy 13 15 17 


l 3 5 7 9 reo 
1892 1895 1897 1901 1904 1908 1911 1914 1919 1922) =61924 
Period,and year in which reference date falls 


GHB Low date recorded 
ESS59 Constant 

Rising 

EXSY Sagging 

CJ No quotation 


does not constitute a significant proportion of the total until period 
17, centering at February, 1919. About 20 per cent of the total 
number of commodities rose in price throughout the recession of 
period 16 and the revival of period 17. The group which is constant 
in price during revival varies from 4 to 17 per cent of the total, 
except in two periods. It disappeared altogether in period 15, and 
amounted to but 1 per cent of the total in period 17. 

Table 128 contains information relating to price behavior 
during business recessions, arranged in a form comparable to that 
of the preceding table. The percentage distributions of the com- 
modities tabulated are shown graphically in Figure 60. 

The percentage of commodities passing through definite reces- 
sions varies from cycle to cycle, being between 70 and 80 per cent 
of the total during most of the periods covered. It exceeds 80 per 
cent only in period 10 (which centers at October, 1907) and in 
period 18 (centering at May, 1920). In the second of these periods 
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it reaches 95.2 per cent. The recession of 1920 was, of course, the 
most pervasive of those through which American business has 
passed within the period here covered. 


FIGURE 60 
THE BEHAVIOR OF Commopity Prices DurING RECESSION. 


Percentage Distributions of 209 Commodities. Classified according to 
Behavior during Ten Periods of Recession. 


Percent 
100 


80 


60 


20 


2 4 6 8 10 l2 14 16 20 
1893 1895 1900 (QO2 Sa VO 7 ae LOO 1913 1918 1920) =61923 
Period, and year in which reference date falls 


MB High date recorded 
BEEES Constant 

Rising 

Sagging 

C1 No quotation 


Sagging prices constituted a noticeable proportion of these 
entries during the first two periods only, when they amounted to 
16.3 per cent and 14.3 per cent of the total. Commodities marked 
by constant prices during recession have made up from 10 per cent 
to 20 per cent of the total, except during periods 16 and 18 (centering 
at September, 1918, and May, 1920), when they amounted to but 
one half of 1 per cent of the total. Commodities which rose in 
price during recession constituted over 20 per cent of the total in 
period 16 (centering at September, 1918). At other periods the 


number in this group has never exceeded 10.5 per cent of the 
total. 
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The story of price behavior during recession which these figures 
tell differs in details from that relating to revival, but the general 
account is much the same. Prices of the large bulk of commodities 
are affected to some extent during general business revivals and 
recessions. There remains, except during the most widespread 
movements, a considerable group of commodities which are un- 
changed in price during these cyclical swings, or which continue 
upward or downward movements which were under way prior to 
the coming of specific cyclical phases. 


2. COMPARISON OF PRICE CyYcLEs, 1890-1925, IN RESPECT 
TO THEIR MAJOR CHARACTERISTICS 


a. The Timing of Revival and Recession in Commodity Prices. A 
comprehensive view of the upward and downward turns in com- 
modity prices may be gained from a study of the distributions in 
Table 129. Each of these includes 1110 individual observations on 
the timing of price movements during cyclical turns, the observa- 
tions relating to 149 commodities during the ten cycles which oc- 
curred between 1890 and 1925.1 

The distribution of observations relating to the timing of re- 
vival (which are drawn from the first ten of the eleven periods of 
revival which have been studied) is shown graphically in Figure 61. 
The story of revival which this distribution tells is of scattered 
advances which precede by many months the up-turn in the general 
price index. The number of price advances increases s'eadily as 
the origin (i. e. the date of up-turn in the general index) becomes 
closer. The heaviest advance has come within the three-month 
interval centering at the reference date, but for nine months there- 
after the advance has been general. It is within this twelve-month 
period, which runs from 1.5 months before the base date to 10.5 
months after that date, that the bulk of all commodities have felt 
the effects of revival. The entries within this interval, in the dis- 
tribution of 1110 individual observations, constitute 55 per cent of 
the total. Following this period of general advance there is a 
sharp falling off in the number of commodities turning upward in 
price, but advances continue. The tail of the distribution shown 
in Figure 61 tapers off to zero at a deviation of 37.5 months from 

1This list of 119 commodities includes only those articles which passed through five 


or more cycles between 1890 and 1925, and which were not classed as “exceptional” in 
their price movements during business cycles. See p. 128 for a detailed description of this 


group. 
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TABLE 129 
THe TiminG oF Prick REVIVAL AND Prick RECESSION 


Frequency Tables Showing Distributions of 1110 Observations on 149 Commodity 
Price Series during Ten Cycles 


(2) (3) 
Time of price turn (expressed as a devia- Frequency Frequency | 
tion in months from the turning (periods of revival) (periods of recession) 
point of the all commodities 
index)! 

—40.50 to —37.51 22 
—37.50 to —34.51 
—34.50 to —31.51 
—31.50 to —28.51 
—28.50 to —25.51 3 
—25.50 to —22.51 2 wy) 
—22.50 to —19.51 2 9 
—19.50 to —16.31 21 9 
—16.50 to —13.51 23 28 
—13.50 to —10.51 40 40 
—10.50 to — 7.51 75 78 
— 7.50 to — 4.51 67 95 
— 4.50 to— 1.51 90 124 
— 1.50 to + 1.49 188 11 
+ 1.50 to + 4.49 166 67 
+ 4.50 to + 7.49 133 129 
+ 7.50 to +10.49 124 71 
+10.50 to +13.49 49 61 
+13.50 to +16.49 29 46 
+16.50 to +19.49 40 17 
+19.50 to +22.49 25 15 
+22.50 to +25.49 12 3 
+25.50 to +28.49 6 3 
+28.50 to +31.49 el 
+31.50 to +34.49 2 
+34.50 to +37.49 2 

Totals 1110 1110 


’ ite minus sign (—) indicates a lead, the plus sign (++) indicates a lag with reference to the general 
price index. 


_ ?The two extreme entries in this table relate to the movements of zinc prices during period 16 (the 
period of recession for which the reference date is September, 1918). Zinc slab reached its war-time peak 


in June, 1915, and zinc sheet reached its peak in July, 1915, these being respectively 39 and 38 months 
before the reference date. 


the base date (i. e. after the base date). The standard deviation of 
this distribution is 9.6 months. 

A more detailed view of these periods of price rise is furnished 
by the graphs of the separate distributions which are plotted in 
Figure 62. Here one may compare the straggling advance which 
began in 1897 with the symmetrical and nicely balanced advance 
which began in 1901. Or the compact and sharply terminated 
advance of 1919 may be contrasted with the Square central block 
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FIGURE 61 
THE TIMING or Prick REVIVAL. 


Column Diagram Showing the Distribution of 1110 Observations on 
Individual Commodity Price Series. 


Frequency 
150 


100 


ie) 
+36 


BO ee (e) +12 +24 
Deviation in months from the date of turnin wholesale price index. 


which marks the steady and uninterrupted flow of rising prices be- 
tween the spring of 1921 and the end of 1922. The latter distribution 
is unique in the massive central concentration and in the absence of 
tapering extremities. 

Averages and measures of variation relating to the several 
distributions discussed above are summarized in Table 130. 

A study of the measures describing distributions for separate 
periods reveals points of similarity and difference between price 
revivals. During three revivals the average date of up-turn in the 
individual commodity price series has preceded the turn in the gen- 
eral index of wholesale prices. These were the revivals of 1892, 
1895 and 1901. In each of the remaining eight revivals the average 
of the individual turning points has come later in time than the 
turning point of the price index, the amount of lag varying from 
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TABLE 130 
Tue Timing or Price Revivau 


Averages and Measures of Variation for Eleven Periods of Revival, with Corresponding 
Measures based on 1110 Individual Observations drawn from the first 
Ten of the Periods listed 


(1) (2) (3) (4) 

Period! No. of Mean Standard 

observations deviation 
1 (May, 1892) 140 =A 188 D8 
3 (Mar., 1895) 148 — 2.8 ilies 
5 (May, 1897) 200 + 5.8 14.8 
7 (July, 1901) 163 ==109 10.6 
9 (July, 1904) 166 + 5.7 1158 
11 (Feb., 1908) 165 +10.7 9.8 
13 (June, 1911) 165 + 6.1 8.7 
15 (Nov., 1914) 198 + 4.8 10.1 
17 (Feb., 1919) 161 + 1.6 6.2 
19 (Jan., 1922) 184 + 1.2 (ES 
21 (June, 1924) 136 + .9 7.6 
Selected series, first ten periods? 1110 + 2.6 9.6 


less than one month to more than ten months. The average lag, 
as computed from 1110 individual observations relating to ten 
periods, has been 2.6 months. This figure relates to 149 selected 
series, not to the entire list. As was made clear in the earlier dis- 
cussion, this lag is typical. The price index generally moves up- 
ward on revival as a result of advances in a limited number of com- 
modities. If the bulk of the commodities are Sagging slightly, or 
are stationary at a low level, advances in the prices of a small group 
of commodities will cause a rise in the index. 

Not only do the averages of these distributions vary from cycle 
to cycle, but the degree of variation about the average varies, as 
is shown by the different values of the standard deviations given in 
column (4) of Table 130.1. The most compact advance occurred 
during the revival of 1919 (standard deviation 6.2 months), while 
the most scattered advance was that for which the reference date 
is May, 1897 (standard deviation 14.8 months), 

The distribution of individual observations on the timing of 


‘In interpreting these differences the methods employed in securing the origi 
pe one, and differences in the periods as originally defined, ee be Gon 
mind. 
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FIGURE 62 
Tue TIMING oF Prick REVIVAL. 
Column Diagrams of Distributions Relating to Eleven Periods 


of Revival.! 
Frequency 
40 
oO 
at if t t t 
Period | Period 3 Period 5 Period 7 Period 9 
May 1892 March 1895 May 1897 July 190F July 1904 
N=140 N=148 N=200 N=163, N= 166 
40 
a - «@ 
Md t t 1 t t 1 
Period 1! Period 13 Period 15 Period 17 Period 19 Period 21 
February 1908 June 1911 November 1914 February !9!9 January 1922 June 1924 
N=165 N=165 N=198 =161 N=184 N=136 


1The midpoint of the class centering at the origin (the date of turn in the wholesale price index) is in- 
dicated on the x-axis of each diagram by an arrow. The date of the origin is given below each dia- 
gram. The class interval is 3 months. 


price recession, which was given in column (3) of Table 129, is 
shown graphically in Figure 63. The observations are drawn from 
ten periods of recession, occurring between 1892 and 1925. This 
distribution resembles very closely the distribution of measures 
relating to the timing of revival. It is fairly symmetrical (except 
for two cases at the lower limit of the range) and the concentration 
about the central tendency is pronounced. The standard deviation 
of this distribution is 8.4 months, as compared with 9.6 for the 
measures of revival. In general, the down-turn of prices which 
marks the recession phase of the cycle is more compact than is the 
upward movement of prices during revival. 

It is very clear from this picture that recession does not strike 
the commodity markets in a single wave. This evenly balanced 
distribution indicates that many forces are affecting prices at such 
a time, and that they vary in strength with the passage of time. 
Viewing their effects in the aggregate, as we do in this distribution, 
we get a picture of a cumulative gain in intensity until the flood 
of falling prices has reached its maximum volume. Then comes 
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a decline in the intensity of these forces, a regular subsidence, which 
is almost perfectly symmetrical with the preceding increase. 


FIGURE 63 
THE TIMING or Prick REcEsSION. 
Column Diagram Showing the Distribution of 1110 Observations 
on Individual Commodity Price Series. 


Frequenc 
200 Y 


bie Fl Fea 


Fy. eae =l2 Oo +12 +24 
Deviation in months from the date of turn in the wholesale price index. 


Distributions of measures relating to the timing of recession 
during ten separate cycles are represented by the column diagrams 
in Figure 64. These column diagrams will repay detailed examina- 
tion, if the peculiarities of individual cycles are under investigation. 
The symmetrical and balanced distribution for the recession of 1893 
stands in sharp contrast to the broken and uneven graph relating to 
the recession of 1900. There are distinct and important differences 


between the compact distribution for the recession of 1920 and the 
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distribution for the recession of 1907. Both of these distributions 
have well-defined central masses, which indicate that the bulk of 
the decline was closely concentrated in each case. The distribution 
for 1907 has, however, a long tail extending to the left, representing 
declines which started while prosperity was still in full bloom, while 
another tail, extending to the right, represents a rather greater pro- 
portion of delayed price recessions than appeared after the recession 
of 1920-1921. 


FIGURE 64 
TuHE TIMING oF Pricer REcEssION. 


Column Diagrams of Distributions Relating to Ten Periods of 
Recession.? 


Frequency 
40 
: aie iL. ull hh 
° AL 
T t tT t t 
Period 2 Period 4 Period 6 Period 8 Period 10 
February 1893 October 1895 April 1900 October 1902 October 1907 
N>=1I5S N=153 N=164 N*159 N2173 
40 
20 | 
c t t t t t 
Period 12 Period 14 Period 16 Period 18 Period 20 
April 1910 September 1913 September 1918 May 1920 April 1923 
N=159 N=148 Nz163 N=201 


1The midpoint of the class centering at the origin (the date of turn in the wholesale price index) is in- 
dicated on the x-axis of each diagram by an arrow. The date of the origin is given below each diagram. 
The class interval is 3 months. 


The arithmetic means and standard deviations of the distribu- 
tions for the separate periods, and of the general distribution, are 
summrized in Table 131. 

There is considerable variation from cycle to cycle in the values 
of these measures. The average time of recession varies from 3.6 
months before the down-turn in the wholesale price index, in 1918, 
to 6.0 months after the turn in the index, in 1902. There is observ- 
able in these measures the same tendency for the average to lag 
behind the reference date as was found with the measures of revival, 
but it is much less pronounced. In four of the ten recessions the 
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TABLE 131 


Tue TIMING or Prick RECESSION 


Averages and Measures of Variation for Ten Periods of Recession, with Corresponding 
Measures based on 1110 Individual Observations drawn from all 


Periods 
(1) (2) (3) (4) 
Periods! No. of Mean Standard 
observations deviation 
2 (Feb., 1893) 155 +2.1 7.4 
4 (Oct., 1895) 153 +2.3 8.5 
6 (Apr., 1900) 164 —1.4 10.1 
8 (Oct., 1902) 159 +6.0 10.8 
10 (Oct., 1907) 173 —1.8 9.9 
12 (Apr., 1910) 159 +3.3 8.5 
14 (Sept., 1913) 148 —1.2 10.8 
16 (Sept., 1918) 163 —3.6 8.5 
18 (May, 1920) 201 +1.3 6.0 
20 (Apr., 1923) 150 +2.7 tig 
Selected series, all periods? 1110 +1.0 8.4 


1The entries in parentheses are the reference dates for the several periods. 
2See note 2, Table 130, concerning the selected series. 


average down-turn in commodity prices came before the turn in the 
price index. The average of 1110 individual observations, relating 
to all recessions, is +1.0, indicating that the mean turning point in 
the individual price series came on recession just one month after 
the turn in the price index. (This may be compared with the value 
of +2.6, secured from the measures relating to the timing of re- 
vival.) The degree of compactness of the downward movement 
varies from the closely concentrated turn in 1920 (standard devia- 
tion 6.0 months) to the relatively scattered recession which centers 
at October, 1902 (standard deviation 10.8 months). Though the 
latter figure is relatively large, it is distinctly smaller than the 
largest standard deviation relating to the timing of revival. (This 
was 14.8 months, for the up-turn which began in 1897 .) In the dis- 
tributions relating to individual phases of revival and recession, as 
well as in the distributions composed of measures drawn from all 
cycles, there is found the same tendency toward greater concen- 
tration of price movements during recession than during revival. 
The differences between the mean dates of revival and reces- 
sion and the turning points of the general price index are attrib- 
utable to several factors. In the first place, only 209 price series 
have been employed in this cyclical analysis. For the period since 
1913 this falls considerably short of the total number of series in- 
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cluded in the index of the Bureau of Labor Statistics, which has 
been used in defining the reference dates. Secondly, in the com- 
putation of the mean date of turn in each period account has been 
taken only of those commodities which shared in the given revival 
or recession. Those which showed no turn in prices were omitted 
from the calculations. These omitted commodities would, of course, 
affect a general price index. In the third place, no weights have 
been employed in deriving the mean turning points, while the 
Bureau’s index is a weighted average. 

But probably the most important reason for the differences is 
found in the nature of the averaging process by which the mean 
turning points have been defined. The usual price index is an 
average of the prices prevailing at a given date. (It is always com- 
pared, of course, with a similar average of the prices prevailing at 
some other date.) The mean turning points, as derived in the 
present analysis, represent averages of deviations in time from fixed 
reference points. The ordinary index may be thought of as an 
average in the computation of which account is taken of vertical 
deviations. In computing the average date of revival or recession 
account is taken of horizontal deviations. The two measures tell 
quite different stories. If interest attaches to movements of the 
general price level a customary price index would be employed. 
But if one wishes to determine the average date at which dealers in 
commodities at wholesale feel the effects of revival or recession, 
the measure based upon the actual time of the change in the price 
of each commodity possesses significance. 


§ Price Movements, 1919-1923 


To make these differences somewhat clearer, and to reveal in greater 
detail the nature of the price movements at two important turning points, 
the following distributions relating to the recession of 1920 and the 
revival of 1921-22 have been prepared. These are based upon a study 
of 371 price series for which monthly wholesale price quotations are given 
by the Bureau of Labor Statistics. The 371 entries include most of the 
404 price series entering into the Bureau’s index. A few series not in- 
cluded in that index (though quoted by the Bureau) have been: used 
in the present examples, and a small number which do enter into the 
Bureau’s index have been omitted because the quotations needed in 
defining the turning points were not available. These distributions 
are shown graphically in Figure 65. 
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Table 132 


FREQUENCY TABLES SHOWING DISTRIBUTIONS OF A SELECTED LisT OF COMMODITIES CLASSIFIED ACCORDING 
TO DATES OF RECESSION AND REVIVAL DURING A PosT-WAR BUSINESS CYCLE 


(1) (2) - (3) (4) trentcate (S) 
Time of price turn (expressed requency pete 
asa derision in peas from Recession of 1919-1921 Revival of 1921-1923 
the date of turn of the Bureau (ref. date, May, 1920)! (ref. date, Jan., 1922)2 
of Labor Statistics Index) 
No. Per cent No. Per cent 

—19.50 to —16.51 2 -6 
—16.50 to —13.51 0 .0 
—13.50 to —10.51 3 8 6 1.9 
—10.50 to — 7.51 29 8.0 57 17.8 
— 7.50 to — 4.51 25 6.9 36 11/2 
— 4.50 to— 1.51 38 10.5 40 We) 
— 1.50to + 1.49 96 26.5 35 10.9 
+ 1,50to + 4.49 64 17.6 40 AZ 
+ 4.50to + 7.49 75 20.6 33 10.3 
+ 7.50 to +10.49 19 Dez 38 11.8 
+10.50 to +13,49 10 2S 25 7.8 
+13.50 to +16.49 3 8 5 a 
+16.50 to +19.49 1 <3 3 .2 
+19.50 to +22.49 0 .0 
+22.50 to +25.49 1 AS 

Totals 363 100.0 321 100.0 


Descriptive measures 


Recession Revival 
Mean +1.13 mos. Mean _ +..44 mos. 
Standard deviation 5.44 mos. Standard deviation 7.52 mos. 


Eight of the 371 series studied have been omitted from this table because no dates of price turn could 
be defined. Of these 8 series, 1 was marked by constant prices, 5 by rising prices and 1 by sagging prices. 
The grade to which the price quotation referred was changed in the case of 1 article. 

_ ?Fifty of the 371 price series studied have been omitted from this table. Of these, 23 were constant in 
price and 27 were sagging in price during the period of this revival. 


The inclusion of a greater number of cases gives us more satisfactory 
distributions for the two periods to which they relate, but in their general 
characteristics the distributions are not unlike those derived from the 
smaller number of observations previously employed. For the recession 
of 1920 we have the same picture of few and scattered declines beginning 
about a year before the general index turned downward. The volume of 
declining prices began to increase materially about the first of April, 
1920, and continued in a steady flow during the nine-month period be- 
tween April 1, 1920, and January 1, 1921. After the latter date there was 
a sharp fall in the number of recessions, although there were isolated 
instances of commodities which did not feel the effect of the general re- 
cession until 1921. 

The story is perhaps more clearly told when the number of recessions 
occurring during each of these three periods is expressed as a percentage 
of the total. During the twelve months prior to April 1, 1920, 26 per 
cent of the total number of commodities which were affected by the re- 
cession reached their maximum prices and started to decline. During 
the nine months between April 1, 1920 and January 1, 1921, 65 per cent 
of the total number reached their turning points. In the twelve months 


of 1921, 9 per cent of the total number of commodities moved downward 
in price. 
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FIGURE 65 
Tue Trminc or Price REVIVAL AND Price REcEssIon; 


Column Diagrams Showing Distributions of Wholesale Price Series 
Classified according to the Date of Recession (1919-1921) 
and the Date of Revival (1921-1923). 


Frequency Recession Revival 
Period 18 Period 19 
Origin May 1920 Origin January 1922 
N =363 N=32! 


40 


-12 fo) +18 -18 ie) +24 
Months Months 

The mean date of decline came 1.13 months after the turning point 
in the irdex of the Bureau of Labor Statistics. This places it approxi- 
mately at June 19, 1920. The standard deviation is 5.44 months. 

The picture of the ensuing price revival reveals a much less con- 
centrated turn in prices. There was a steady upward movement of 
prices during the 24 months between March 1, 1921, and March1, 1923. 
(This includes the eight central classes in which the frequencies are 
heaviest.) The movement was somewhat stronger during the early part 
of this period than it was toward the end, but there was no pronounced 
slackening until the end of the period of 24 months. During this time 
95 per cent of the total number of price up-turns occurred. The mean 
date of revival is +.44, approximately half a month after the up-turn 
in the general price index. The standard deviation is 7.52 months, a 
measure materially greater than the corresponding figure of 5.44 for the 
preceding recession. 


b. The Duration of Periods of Price Revival and Recession. 
Although the distributions of measures defining the duration of 
cyclical price movements vary somewhat in form from period to 
period, there is a fairly distinct type which predominates. This 
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type is exemplified by the following distributions, secured by com- 
bining 1110 individual measures of duration of price rise and price 
fall, relating to 149 commodity price series. In securing these 
measures account has been taken only of those price movements 
which occurred between successive dates of revival and recession. 


TABLE 133 


Duration or Cycricat Prick MovEMENTS 


Frequency Tables Showing Distributions of 1110 Observations on 149 Commodity 
Price Series during Ten Cycles 


Duration of price movement : 7 cy | 
(from low to ensuing high or from high| (periods of price rise) 
to ensuing low) in months 


(2) 


Frequency 


(3) 


Frequency 
(periods of price fall) 


.90 to 3.49 32 57 
3.50 to 6.49 79 107 
6.50 to 9.49 102 100 
9.50 to 12.49 94 133 
12.50 to 15.49 95 134 
15.50 to 18.49 111 130 
18.50 to 21.49 93 121 
21.50 to 24.49 73 108 
24.50 to 27.49 68 71 
27.50 to 30.49 74 57 
30.50 to 33.49 72 Sid 
33.50 to 36.49 49 17 
36.50 to 39.49 35 11 
39.50 to 42.49 39 14 
42.50 to 45.49 24 1 
45.50 to 48.49 24 6 
48.50 to 51.49 11 2 
51.50 to 54.49 19 2 
54.50 tu 57.49 7 2 
57.50 to 60.49 5 
60.50 to 63.49 1 
63.50 to 66.49 3 
Totals 1110 1110 


The distribution of measures relating to the duration of price 
rise is plotted as a column diagram in Figure 66. The positive 
skewness is pronounced. The duration of rise for the bulk of the 
entries is relatively short, but the distribution tapers out in a long 
tail to the right. 

Distributions for the separate periods are shown in Figure 67.1 
With three exceptions these are all of the same type as the general 

‘The distributions for the separate periods include all the commodities sharing in 


the given price revivals. They are not limited to the 149 commodities entering j 
distribution shown in Table 133, eae a ieee 
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FIGURE 66 


THE DurRATION oF Prick Rise DURING REVIVAL AND Prosperity. 


Column Diagram Showing the Distribution of 1110 Observations 
on Individual Commodity Price Series. 


Frequency 
100 


47 56 65 


29 3 
Months 

distribution shown above. The exceptions relate to the revivals for 
which the reference dates fall in 1897, in 1904 and in 1914. The 
distributions for these periods are fairly symmetrical, standing in 
sharp contrast to the skew distribution which appears to be 
typical. In each of these periods, it may be noted, the duration of 
the phase of revival was long, both in months and in proportion to 
the length of the cycle of which it was a part. 

There is a suggestion here that the prolongation of a period of 
revival gives opportunity for those forces which tend to produce 
symmetry in a distribution to work themselves out. When the 
general price advance continues for a sufficiently long period, the 
wide variety of forces which initiate and check the advances of in- 
dividual commodity prices produce a semblance of balance in their 
cumulative action upon a considerable number of price series. This 
was true during the advance from 1897 to 1900, from 1904 to 1907, 
from 1914 to 1918. Normally, during the shorter advances of most 
revivals, there is an unbalanced advance, of the type represented 
by the distribution shown in Figure 66. This lack of balance is 
evidenced by a pronounced tailing out above the mode, with no cor- 
responding frequencies below the mode. 

Differences between periods of revival in respect to the duration 
of price rise are clearly revealed by the summary in Table 134 of the 
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FIGURE 67 
THE DurRaTIoNn or Prick Risz puRING REVIVAL AND PROSPERITY. 


Column Diagrams of Distributions Relating to Ten Periods of 
Revival and Prosperity.1 


Frequency 
| : | 
° 1 t wih a he q 
Period 1 Period 3 Period 5 Period 7 Period @ 
“May 1892 March 1895 May 1897 July 1901 July 1904 
NvI39 N=l45 N=-160 N-134 N-144 
| 
t t it t t 
Period 11 Period 3 Period i5 Period {7 Period 19 
February 1908 June 1911 November 19/4 February 1919 January 1922 
N-143 N-137 N-143 N-159 N-148 


1The means and standard deviations of these distributions are given in Table 134. The location of the 
mean on the x-axis of each diagram is indicated by an arrow. The class interval is 3 months, cen- 
tering at 2,5, 8, etc. 

The date below each diagram defines the reference Point for the given period. 


measures descriptive of the various distributions. The point may 
again be emphasized that the measures in this table relate only to 
those commodities which reflect specific revivals, a number which 
varies from period to period. Asin the preceding table the measures 
of duration apply to price increases which occurred between suc- 
cessive dates of revival and recession. The averages given in column 
(3) of this table are presented graphically in the upper half of Figure » 
68. 

The period of rising prices has varied from an average of 11.7 | 
months, in the revival which began early in 1895, to an average of 
39.5 months, in the revival for which the reference date is November, 
1914. When the various individual observations relating to 149 
commodity price series are cast into a single distribution, an average 
of 22.2 months is obtained. This is based upon 1110 observations. 
The average rise was exceptionally short during the revivals which 
began in 1892, in 1895 and in 1919, and exceptionally long in the 
revivals beginning in 1897, in 1904 and in 1914, 

Figures giving the duration of periods of rise in the wholesale 
price index of the United States Bureau of Labor Statistics! have 

‘Supplemented by Falkner’s index for the period 1890-1899, 
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TABLE 134 
Duration or Periops or Price RISE puring REVIVAL AND PROSPERITY 


Averages and Measures of Variation derived from Observations on Individual Com- 
modities, with Measures relating to an Index of Wholesale Prices 


SS EE 


(1) (2) (3) (4) (S) (6) 


Period! No. of Mean dura-| Standard Coefficient | Duration 
observations|tion of rise deviation, | of variation of rise 
(from low to] in months in whole- 
ensuing high) sale price 
in months index, 
in months 
1 (May, 1892) 139 1.7 8.2 64.1 9 
3 (Mar., 1895) 145 lil 7.6 64.9 7 
5 (May, 1897) 160 29.9 12.9 43.3 35 
7 (July, 1901) 134 23.1 7 50.4 15 
9 (July, 1904) 144 Syl 7 iPAeaI 38.2 39 
11 (Feb., 1908) 143 19.5 10.2 52.4 26 
13 (June, 1911) 137 19.9 10.1 50.7 27 
15 (Nov., 1914) 143 39.5 11.4 28.9 46 
17 (Feb., 1919) 159 14.0 (al 50.7 15 
19 (Jan., 1922) 148 18.1 8.6 47.5 15 
Selected series, all 
periods? 1110 BD) D 13.3 59.8 


iThe entries in parentheses are the reference dates for the several periods. 
2See note 2, Table 130, concerning the selected series. 


been placed in Table 134, for comparison with the averages derived 
from the duration measures for individual commodities. There is 
a general agreement between the two sets of figures, but certain 
rather considerable differences are found. Thus the price rise shown 
by the index for the revival following the 7th period (reference date 
July, 1901) lasted for 15 months. The average duration of rise as 
computed from the individual measures for this period was 23.1 
months. One reason for the difference is found in the fact that the 
price index for a given date represents a cross-section of the price 
situation at that date. A change in the value of the index between 
any two dates is a net change. Diverse movements may cancel, or 
partially cancel, each other. In averaging the duration measures 
for individual commodities there is no off-setting of this character. 
Each movement is given full weight in arriving at the average. 
Again, the price index measures the net change in all commodities, 
whereas the average of the individual commodity measures is 
based only upon those commodities which actually rose in price. 
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Whether the measure of duration given by the index or the average 
secured from the individual records should be accepted in a given 
case depends upon the purpose in mind. If interest attaches to 
changes in the price level the record of the index would be em- 
ployed. If the extent of the disturbance in individual commodity 
prices is of interest, the average of the separate measures has distinct 
significance. 


FIGURE 68 


AVERAGES MEASURING THE DuRATION oF PERIODS OF PRICE REVIVAL 
: AND PrRicE RECESSION DURING TEN CYCLES. 


cans Average Duration of Price Revival 
20 
0 
YS RST a a eS Average 
Periods selected Series 


all periods 


Average Duration of Price Recession 


20 
) 
273% 6 BD) OST loca rae Boers Average 
Periods selected series 
all periods 


The variation of the individual observations on duration of 
rise was least during the rise beginning in 1919 (standard deviation 
7.1 months). The variation was greatest during the rise which 
began in 1897 (standard deviation 12.9 months). As measured in 
absolute terms, the degree of variation tends to increase with an 
increase in the average duration of rise. The coefficient of variation, 
measuring the relative spread, shows a reverse tendency. 

There are some differences between the distributions of measures 
of the duration of rise and measures of duration of fall, although the 
general distributions are of much the same type, The class fre~ 
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quencies for the distribution relating to price recessions were given 
in column (3) of Table 133. The distribution is shown graphically 
in Figure 69. 
FIGURE 69 
THE Duration or Pricr Fatt puriInG RECESSION AND DEPRESSION. 


Column Diagram Showing the Distribution of 1110 Observations 
on Individual Commodity Price Series. 


Frequency 
150 
100 
50 
me Ul 20 29 38 47 56 
Months 


This distribution, like most of those previously presented, is 
skewed in a positive direction. The bulk of the observations are 
concentrated near the lower end of the scale, and a tail extends to 
the right. The skewness is less, however, than that of the dis- 
tribution relating to duration of price rise. 

The distributions of duration measures for individual cycles, 
which appear in Figure 70, approximate this general type. The 
measures descriptive of these distributions appear in the following 
table. The averages given in column (3) are presented graphically 

in the lower half of Figure 68. 
) The average length of the period of price decline has varied 
from 10.3 months, for the recession which began in 1918, to 21.6 
months, for the recession which began in the latter part of 1895. 
The average for the ten periods of recession, as computed from 1110 
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TABLE 135 


Duration or Preriops or Prick Fath DURING RECESSION AND DEPRESSION 


Averages and Measures of Variation derived from Observations on Individual Com- 
modities, with Measures relating to an Index of Wholesale Prices 


(1) (2) (3) (4) (5S). (6). 
Period! No. of Mean Standard | Coefficient Duration 
observations|duration of | deviation, of variation| of fall in 
fall (from | in months wholesale 
high to en- price index, 
suing low) in months 
in months 
2 (Feb., 1893) 121 20.2 8.2 40.9 25 
4 (Oct., 1895) 149 21.6 12.6 58e1 19 
6 (Apr., 1900) 156 15.5 8.9 Sie 15 
8 (Oct., 1902) 149 19.6 11.6 59.3 21 
10 (Oct., 1907) 154 16.7 9.1 54.4 4 
12 (Apr., 1910) 142 Wea thd 45.1 14 
14 (Sept., 1913) 148 18.6 9.1 48.9 14 
16 (Sept., 1918) 161 10.3 7.8 76.0 5 
18 (May, 1920) 181 20.0 6.7 Sood 20 
20 (Apr., 1923) 122 13.9 tf o122 14 
Selected series, all 
periods? 1110 17.0 9.6 56.5 


1The entries in parentheses are the reference dates for the several periods. 
2See note 2, Table 130, concerning the selected series. 


observations relating to 149 commodities, has been 17.0 months. 
In two respects these figures stand in sharp contrast to those relating 
to the duration of price rise. The average is distinctly shorter 
(17.0 as compared with 22.2), and the variation from cycle to 
cycle in the length of the period of decline is distinctly less than the 
variation from cycle to cycle in the duration of the period of price 
rise. This latter difference is brought out clearly by a comparison 
of the graphs in the upper and lower portions of Figure 68. 

As in respect to duration of rise, there are certain differences 
between the measures of duration of decline derived from the general 
index of wholesale prices and the averages derived from individual 
commodity records. The duration of decline in the 10th period, the 
recession for which the reference date is October, 1907, was only 4 
months as measured by the price index, but the average computed 
from the individual records is 16.7 months. The offsetting influence 
of conflicting price movements is responsible for the very short 
period of decline in the price index. The higher figure probably 
gives a truer account of the duration of the downward movements 
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in the prices of those commodities which were affected by this 
recession. 

FIGURE 70 
Tue Duration or Price Fatt During RECESSION AND DEPRESSION. 


Column Diagrams of Distributions Relating to Ten Periods of 
Recession and Depression.! 


Period 2 Period 4 Period 6 Period 8 Period 10 


February 1693 October 1895 Apnil 1900 October 1902 October 1907 
N*12I 2149 N*156 N=149 N?154 
| A r ' L é 
2 T 1 7 oh 1 
Period 12 Period 14 Period 16 Period 18 Period20 
April 1910 September 1913 September 1916 May 1920 April 1923 
N+142 N=148 N2161 N=181 Nal22 


1The means and standard deviations of these distributions are given in Table 135. The location of the 
mean on the x-axis of each diagram is indicated by an arrow. The class interval is 3 months, cen- 
tering at 2, 5, 8, etc. The date below each diagram defines the reference point for the given period. 


The variation of the individual observations about the mean 
was least for the recession beginning in 1920 (standard deviation 
6.7 months). This was a compact downward movement, marked 
by a relatively close approach to uniformity in the duration of 
decline. This figure is smaller than any of the corresponding 
measures relating to duration of price rise. The absolute variation 
was greatest during the recession which began in 1895 (standard 
deviation 12.6 months). 

As measured in absolute units (i. e. in months) the variation in 
duration of decline is less than the variation in duration of rise in 8 
of the 10 cycles to which the above figures relate. The downward 
movements of commodity prices during business cycles are not only 
shorter, on the average, than the up-swings, but the recessions are 
more compact in respect to duration than are the upward move- 
ments.' 

c. The Degree of Price Change during Revival and Recession. 
As in respect to all other aspects of price behavior, there is con- 


’There is approximate equality in the matter of variation if coefficients of variation 
instead of standard deviations be compared. The comparison in terms of months seems 
more significant for the present purpose. 
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siderable variation in the degree to which prices rise during revival 
and decline during recession. The extent and character of the vari- 
ation during revival may be appreciated from an inspection of 
the following distribution, based upon 1110 individual cases of 
price rise, occurring during ten periods of revival. (This distribu- 
tion includes only those commodities which did rise in price dur- 
ing specific periods of revival. Account has been taken in earlier 
summaries of those commodities which did not share in these cyclical 
movements.) The increase is expressed in each case as a percentage 
of the ensuing high value. The distribution is shown graphically 
in Figure 71. 
TABLE 136 


Decree or Price INCREASE DURING RevIvAL AND PROSPERITY 


Frequency Table Showing the Distribution of 1110 Observations on 149 Commodity 
Price Series during Ten Periods of Revival and Prosperity 


Degree of rise (as a percentage of the en- Frequency 
suing high) 
.50 to 6.49 68 
6.50 to 12.49 100 
12.50 to 18.49 126 
18.50 to 24.49 139 
24.50 to 30.49 131 
30.50 to 36.49 126 
36.50 to 42.49 92 
42.50 to 48.49 93 
48.50 to 54.49 69 
54.50 to 60.49 a2 
60.50 to 66.49 40 
66.50 to 72.49 33 
72.50 to 78.49 30 
78.50 to 84.49 10 
84.50 to 90.49 1 
Total 1110 


This distribution is positively skewed, resembling in this respect 
distributions secured from many other measures of price behavior. 
There is marked concentration at the lower end of the scale. The 
modal increase, as defined by the crude mode, was 21.5 per cent 
(true mode 19.3) and the mean increase was 32.8 per cent. (This 
latter value is equivalent to an increase of about 50 per cent of the 
low price preceding the rise, or of about 39 per cent of the average of 
high and low prices.) The variation about the mean is considerable, 


as is evidenced by a standard deviation of 19.2 and a coefficient of 
variation of 58.7. 
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FIGURE 71 


Tue Dearee or Pricr Risk During RevIvaAL AND PROSPERITY. 


Column Diagram Showing the Distribution of 1110 Observations 
on Individual Commodity Price Series. 


bor 


L9) 
300) BIS:50 727.50) 39-50) (S150) 63°50) 75-50 87.50 


Degree of rise as percentage of ensuing high. 


The frequency distributions composed of measures of price in- 
crease relating to individual cycles, which are shown in Figure 72, 
are in general positively skewed. There is a tendency toward sym- 
metry during certain periods (in the revivals for which the reference 
dates fall in 1897, in 1901, in 1904 and in 1919), and in one case, 
during the war-time advance, a negatively skewed distribution is 
obtained. Extreme advances predominated and small gains were 
the exception at this time. 

The changes from cycle to cycle in the matter of price rise 
are revealed by the summary in Table 137 of means and measures of 
variation. Corresponding percentages of increase in the general 
index of wholesale prices (U. S. Bureau of Labor Statistics, sup- 
plemented by Falkner’s) are included for the purpose of comparison. 
The averages in column (3) of this table are shown graphically in 
the upper portion of Figure 73. 
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FIGURE 72 
THE DEGREE or Price Risk DurinG REVIVAL AND PROSPERITY. 


Column Diagrams of Distributions Relating to Ten Periods of 
Revival and Prosperity.2 


Te 


= i Period 5 Period 7 Perlod @ 
Period t riod 3 a 
March 1895 May 1897 July 1908 July 
oaks N=145 NEI69 N=135 N2146 
| i di ‘’ "yy 
: : ; ed hg P ¥ dis 
i it Period 13 Period 15 Period 17 erio 
resnanty 1908 “June 191) November 1914 February 1919 January 1922 
aa N2137 Nt143 N2159 N =166 


1The degree of rise, expressed as a Percentage of the ensuing high, is measured on the x-scale, ’ 

The means and standard deviations of the several distributions are given in Table 137. The location 
of the mean on the x-axis of each diagram is indicated by an arrow. The class interval is 6, cen- 
tering at 2,5, 8.5, etc. ‘ k i 

The date below each diagram defines the reference point for the given period. 


The average degree of rise in price, expressed as a percentage 
of the ensuing high values, has varied from 20.6 during the revival 
TABLE 137 


Draper oF Price Rise purtna REVIVAL AND PROSPERITY 


Averages and Measures of Variation derived from Observations on Individual Com- 
modities, with Measures relating to an Index of Wholesale Prices! 


(1) (2) (3) (4) (S)_ (6) 
Period? No. of Mean Standard | Coefficient Degree of 
observations deviation | of variation |rise in whole- 
sale price 
index 
1 (May, 1892) 139 20.6 16.2 78.4 3.1 
3 (Mar., 1895) 145 24.4 14.0 SYS 1.9 
5 (May, 1897) 169 37.9 16.5 43.5 20.0 
7 (July, 1901) 135 O11 15.8 50.6 14.3 
9 (July, 1904) 146 32.9 14.4 43.6 1255 
11 (Feb., 1908) 144 28.3 18.3 64.6 16.2 
13 (June, 1911) 137 25m Sia 60.4 He 5 
15 (Nov., 1914) 143 66.1 ral 18.3 SAS 
17 (Feb., 1919) 159 34.5 19.9 Sef all 21.6 
19 (Jan., 1922) 166 30nd Lie 55.9 12.9 
Selected series, all 
periods? 1110 32.8 19.2 OSes 


1The entries in columns (3), (4), and (6) are in percentages, the bases of the percentages being the 
high values succeeding the rises in the several periods 


he entries in parentheses are the reference dates for the several periods. 
3See note 2, Table 130, concerning the selected series, . 
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beginning in 1892, to 66.1 during the industrial expansion of the 
war period. These averages are in all cases greater than the per- 
centages of rise recorded by the general price index, the differences 
being pronounced in one or two instances. In the revival which 
culminated late in 1895 the price index shows an advance of but 
1.9 per cent, but the average percentage of rise in the prices of 145 
commodities was 24.4 per cent. A large part of the difference is 


FIGURE 73 
AVERAGES MEASURING THE DEGREE OF PRICE RisE AND Price DECLINE 
Durine Ten Cyrcies. 
Average Degree of Price Rise during Revival 
(As percentage of ensuing high) 


Percent 
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20 
0 
{ 3 5 7 See Vices Ise 49 Average 
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Average Degree of Price Decline during Recession 
(As percentage of preceding high) 
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due to the fact that in the computation of the latter figure only 
those commodities have been included which shared in the advance. 
The offsetting influence of the commodities which fell in price or re- 
mained constant (these groups making up some 30 per cent of the 
total in this case) is in part responsible for the small increase regis- 
tered by the general index. Perhaps more important in tending to 
reduce the change in the index is the fact that the price advances of 
particular commodities were not concurrent, and the resulting ir- 
regularities of movement in part neutralized each other. 

The degree of variation in the percentage of rise, as measured 
by the standard deviation, has not varied greatly from cycle to 
cycle. It was least (12.1) in the rise which began in 1914. This 
was the most compact upward movement, in respect to amount of 
change, which we have recorded. The variation of the individual 
observations was greatest (standard deviation 19.9) in the rise which 
began in 1919. For all other periods the measures varied between 14 
and 18. The coefficients of variation vary between wider limits. 

The general distribution of measures of price decline during 
recession and depression differs somewhat from the distribution of 
measures of price increase. The table which follows gives the details 
of this distribution, which appears in graphic form in Figure 74. 
The observations relate to the 149 selected price series which have 
been employed in previous examples. 


TABLE 138 
Deraree or Pricer Fart puriInNG RECESSION AND DEPRESSION 


Frequency Table Showing the Distribution of 1118 Observations on 149 Commodity 
Price Series during Ten Periods of Recession and 


Depression 
Degree of fall Frequency 
(as a percentage of the preceding high) 

.00 to 5.99 63 

6.00 to 11.99 122 

12 .00 to 17.99 165 
18.00 to 23.99 tod 
24.00 to 29.99 142 
30.00 to 35.99 116 
36.00 to 41.99 111 
42.00 to 47.99 76 
48.00 to 53.99 63 
54.00 to§59.99 37 
60.00 to0,65.99 27 
66.00 to:71.99 20 
72.00 toj77.99 “13 
78.00 to 83.99 5 
84.00 to 89.99 1 
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This distribution has the positive skewness which characterized 
the distribution of measures of price increase. The average per- 
centage of price decline is 28.9, which is lower than the average 
percentage of price increase (32.8). (The averages are comparable, 
since the individual percentages of rise and decline are measured 


FIGURE 74 
THE DEGREE OF Price Dectine DurinG REcESSION AND DEPRESSION. 


Column Diagram Showing the Distribution of 1118 Observations 
on Individual Commodity Price Series. 


Frequency 
150 


15 27 39 51 Clu 87 
Degree of fall as percentage of preceding high. 


from the same base. The mean decline would be approximately 34 
per cent of the average of high and low prices.) The differences 
between individual measures of price decline are somewhat less 
than the differences between measures of price increase, when the 
variation is measured in absolute units. The standard deviation 
has a value of 17.3 for the above distribution, as compared with 
19.2 for the distribution of measures of degree of price rise during 
revival. The coefficients of variation are of almost equal value, 
however (59.7 for the measures of price fall, and 58.7 for the 
measures of price increase). 
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The distributions relating to individual phases of recession are 
shown in Figure 75. The positive skewness found in the general 
distribution is characteristic of all these diagrams, with the single 
exception of that relating to the down-swing of 1920-21, which is 
negatively skewed. Extreme declines predominated during this 
recession, and minor declines were relatively few. 


FIGURE 75 


Tue Decree or Prick DecLuinE DurInG RECESSION AND DEPRESSION. 


Column Diagrams of Distributions Relating to Ten Periods of 
Recession and Depression. 


reuwwe © 


: : : ; radnro 
Period 2 Period 4 Period 6 Period 8 Period 
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N*l147 N=148 N=16F Ne&185 N=130 


1The degree of fall, expressed as a percentage of the preceding high, is measured on the x-scale. 
The means and standard deviations of these distributions are given in Table 139. The location of 


the mean on the x-axis of each diagram is indicated by an arrow. The class interval is 6, centering 
at 2.5, 8.5, etc. 


The date ae each diagram defines the reference point for the given period. 

Averages and measures of variation for these various distri- 
butions are summarized in Table 139, together with measures 
of the degree of decline of the general price index (U. 8S. Bureau 
of Labor Statistics, supplemented by Falkner’s) during the various 
recessions. The averages in column (3) of this table are shown 
graphically in the lower portion of Figure 73. 

The degree of recession is in general less than the degree of rise, 
which follows, of course, from the fact that the general course of 
prices was upward during most of the period covered. In only three 
of the ten recessions did the average fall exceed the preceding rise. 
These were the recessions beginning in 1893 and 1895, which came 
when the trend of general prices was downward, and the recession 
of 1920-21. 


The average decline, as measured by the figures in column (3), 
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TABLE 139 
Decree or Price Decuine DURING ReEcEssion AND DEPRESSION 


Averages and Measures of Variation derived from Observations on Individual Com- 
modities, with Measures relating to an Index of Wholesale Prices! 


(1) (2) (3) (4) (S) (6) 

Period? No. of Mean Standard | Coefficient | Degree of 

observations deviation | of variation | decline in 

wholesale 

price index 
2 (Feb., 1893) 131 29.8 14.6 49.1 12.9 
4 (Oct., 1895) 149 28.8 16.5 SS 7.4 
6 (Apr., 1900) 158 24.6 14,1 S1nS 4.9 
8 (Oct., 1902) 152. Dif ch 16.5 60.3 Well 
10 (Oct., 1907) 160 26.8 155) SU 8.3 
12 (Apr., 1910) 147 24.3 15.6 64.2 14.3 
14 (Sept., 1913) 148 24.7 157 63.5 4.7 
16 (Sept., 1918) 161 29.0 18.8 64.8 522 
18 (May, 1920) 185 51.8 17a 33at 43.9 
20 (Apr., 1923) 130 24.6 16.1 65.4 8.9 


Selected series, all 
periods? 1118 28.9 AES SOR 


1The entries in columns (3), (4) and (6) are in percentages, the bases of the percentages being the high 
values preceding the declines in the several periods. 

2The entries in parentheses are the reference dates for the several periods. 

3See note 2, Table 130, concerning the selected series. 


is greater in all cases than the corresponding decline in the wholesale 
price index. The reasons for this have been suggested above. 

As in respect to the duration measures, the average percentage 
of decline is more uniform from cycle to cycle than is the average 
percentage of rise. With the exception of the great recession of 
1920-21, the degree of decline has varied between 24 per cent and 
30 per cent. 

d. The Duration of Cycles in Commodity Prices. Measures of 
the duration of commodity price cycles may be combined in fre- 
quency distributions relating to specific cycles, or into a general 
distribution for all cycles. When all the duration measures for 149 
selected commodities are combined we have the distribution given 
in Table 140. This is shown graphically in Figure 76. 

The 1110 cycles, classified according to duration, form a dis- 
tribution with a fairly regular increase in frequencies up to a mode 
at 35 months and an even decline in frequencies thereafter. There 
is some concentration near the lower end of the scale, giving a 
positive skewness to the distribution. The mean length of the price 
cycle for these commodities, during the period 1890-1925, was 39.2 
months, and the standard deviation was 12.9 months. 
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TABLE 140 


DuRATION oF CycLEs IN Commopity Prices 


Frequency Table Showing the Distribution of 1110 Observations on 149 Commodity 
Price Series during Ten Business Cycles 


Duration of cycle! Frequency 
(from low to ensuing low) in months 

7.50 to 12.49 7 
12.50 to 17.49 27 
17.50 to 22.49 61 
22.50 to 27.49 115 
27.50 to 32.49 139 
32.50 to 37.49 186 
37.50 to 42.49 167 
42.50 to 47.49 124 
47.50 to 52.49 122 
52.50 to 57.49 67 
57.50 to 62.49 OZ 


62.50 to 67.49 15 
67.50 to 72.49 15 
72.50 to 77.49 8 
77.50 to 82.49 2 
82.50 to 87.49 2 
87.50 to 92.49 0 
92.50 to 97.49 1 


Total 1110 


1In interpreting these figures the method by which the original measures were obtained must be borne 
in mind. The procedure is explained in detail in Chapter I. 


Ten column diagrams, representing distributions of measures 
of cycle duration for the ten price cycles between 1890 and 1925, 
are shown in Figure 77. Because of the limited number of cases in 
each period the distributions relating to individual cycles lack the 
regularity of the distribution made up of entries for all cycles. 
They show distinctive characteristics, however, and important dif- 
ferences are discernible between the distributions for different cycles. 
A heavy concentration of frequencies, such as is found in the dis- 
tribution relating to the cycle between 1919 and 1922, represents a 
fairly high degree of uniformity in cycle duration. There are few 
commodities that depart widely from the average for this cycle. 
Quite different are the distributions representing the four cycles oc- 
curring between 1895 and 1908. These four vary somewhat in 
type, but they are alike in that they reflect wide dissimilarities be- 
tween commodities in respect to the duration of price cycles. 

Differences between the distributions for the different cycles 
are not restricted to differences in degree of concentration. The 
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FIGURE 76 


Duration or Cycies in Commopirty Priczs. 


Column Diagram Showing the Distribution of 1110 Observations 
on Individual Commodity Price Series. 


Frequency 
150 


fairly symmetrical distributions relating to the cycles which oc- 
curred between 1904 and 1908, and between 1911 and 1914, stand 
in contrast to the curious irregularities of the distribution given by 
the measures for the war-time cycle. 

The means and standard deviations of the various distributions 
shown in Figure. 77 are given in Table 141. For purposes 
of comparison, figures showing the duration of cycles in the whole- 
sale price index of the Bureau of Labor Statistics (supplemented by 
Falkner’s index for the period 1890-99) are included in the table. 
The averages, and the measures descriptive of the behavior of the 
wholesale price index, are shown graphically in Figure 78. 
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FIGURE 77 
DURATION oF CycLEs IN CommopiITy PRICEs. 
Column Diagrams of Distributions Relating to Ten Business Cycles.! 


Frequency 
| | x, ‘| 
c t t t t at 
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N=135 N®137 N#142 N146 Ne122 


1The means and standard deviations of these distributions are given in Table 141. The location of the 


mean on the x-axis of each diagram is indicated by an arrow. The class interval is 5 months, cen- 
tering at 10, 15, etc. 


There are differences in detail between the averages shown in 
the upper part of Figure 78 and the measures of cycle duration 


TABLE 141 
Duration or Cycirs 1n Commoprry PRIcES 


Averages and Measures of Variation derived from Observations on Individual Com- 
modities, with Measures relating to an Index of Wholesale Prices 


SSS 


(1) (2) (3) (4) (5) (6) 
Terminal dates of | No. of ob- [Mean dura- Standard | Coefficient | Duration of 
cycle! servations? |tion of cycle deviation, | of variation cycle in 
(from low to] in months wholesale 
low price index, 
in months in months 
1892 to 1895 114 S280 9.4 2952 34 
1895 to 1897 144 339 13.0 38.8 26 
1897 to 1901 154 45.1 14.3 31.8 50 
1901 to 1904 132 42.7 12.8 30.0 36 
1904 to 1908 135 47.9 13.3 27.8 43 
1908 to 1911 135 36.4 10.8 29.8 40 
1911 to 1914 137 38.4 10.3 26.8 41 
1914 to 1919 142 50.0 Ui Ze ko 
1919 to 1922 146 33.4 8.0 24.1 35 
1922 to 1924 122 ois | 8.3 26.8 29 
Selected series, all 
periods? 1110 39.2 12.9 33.0 


ich fall the reference dates for successive Periods of revival. 
which the measures of duration for individual commodities are based may, of course, 

fall beyond the terminal dates here given. 
2The number of cases here listed is in all 
Table 126. In preparing Table 126 a commodit 
revival and a succeeding recession were recorded. 
that a specific date for the 


3See note 2, Table 130, concerning the selected series, 
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derived from the wholesale price index, which are plotted in the 
lower half of the chart. In computing each average only those 
commodities have been included which passed through a complete 
cycle, from low to low. This accounts, in part, for the differences. 
Again, there are offsetting movements in the individual price 
changes which affect the dates of high and low recorded by the 
general index. These do not affect the averages, as each commodity 
is treated as a unit in determining the length of its price cycle. 


FIGURE 78 
DvuRATION OF CycLEs IN Commopity Priczs. 


Comparison of Averages Computed from Individual Observations with 
Measures Derived from the Index of Wholesale Prices of the 
United States Bureau of Labor Statistics. 


Averages Computed from Individual Observations 


Months 
40 
20 
Oo 
1-2 3-4 56 7-8 9-10 II-l2 13-14 15-16 17-18 19-20 Average 
Periods selected series 
all periods 


Measures Derived from the Index of Wholesale Prices 
of the United States Bureau of Labor Statistics 


40 


20 


fe) 
1892- 1895- i897- I90I- 1904- 1908- I9II- 1914- 1919- 1922- 
1895 1897 I90!1 1904 1908 191! 1914 1919 1922 1924 
Periods 
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In showing that the duration of complete cyclical movements 
varies from cycle to cycle, the above records merely substantiate 
other evidence on this point. Of greater interest, perhaps, are the 
measures of variation for the individual cycles, which are given in 
columns (4) and (5) of Table 141. These indicate the degree to 
which the individual commodity price series depart from uniformity 
in respect to the duration of the cycles recorded. The degree of 
variation was least, as measured in absolute units, during the cycle 
which extended from the low of 1919 to the low of 1921-22 (standard 
deviation 8.0 months). The variation was greatest, in absolute 
units, during the cycle which extended from the low of 1897 to the 
low of 1901 (standard deviation 14.3 months). The variation rela- 
tive to the duration of the cycle was least for the cycle extending 
from 1914 to 1919 (coefficient of variation 22. 3) and greatest for the 
cycle extending from 1895 to 1897 (coefficient of variation 38.8). 
These measures represent considerable departures from uniformity. 
Not only does the duration of the price cycle vary from cycle to 
cycle, but within each cycle there are material differences between 
individual commodities in duration of cyclical swings. 

e. The Amplitude of Cycles in Commodity Prices. One of the 
measures of price behavior which was explained in Chapter I was 
an index of cyclical variability, a measure of the amplitude of 
cyclical swings in the prices of individual commodities... In the 
following table a number of such indexes, relating to the behavior of 
149 price series during the period between 1890 and 1925, are com- 
bined in a frequency distribution. The distribution is shown 
graphically in Figure 79. 

This distribution of measures of cyclical variability shows the 
positive skewness characteristic of price distributions. The value 
of the crude mode is 21.5. (This may be interpreted as a per- 
centage, if it be remembered that the base of the percentage is the 
high value in each cycle.) The mean is 30.8 and the standard de- 
viation 15.5. The coefficient of variation, 50.3, is considerably 
higher than the corresponding measure of 33.0, for the measures 
of cycle duration. (The coefficient of variation relating to ampli- 
tude of cyclical fluctuations would stil] be higher than that relating 
to cycle duration, though by a smaller margin, if the percentages 
measuring cyclical variability were based upon the mean price in 
each cycle, instead of the high value.) These relative measures of 
variability indicate that prices differ among themselves in respect 


*See pp. 85-86 for an explanation of this index. 
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TABLE 142 


AMPLITUDE OF CycLEs In ComMopity Prices 


Frequency Table Showing the Distribution of 1110 Observations on 149 Commodity 
Price Series during Ten Business Cycles 


Amplitude of cycle Frequency 
(as measured by the index of cyclical varia- 
bility 
.50 to 6.49 27 
6.50 to 12.49 92 
12.50 to 18.49 148 
18.50 to 24.49 181 
24.50 to 30.49 145 
30.50 to 36.49 134 
36.50 to 42.49 133 
42.50 to 48.49 80 
48.50 to 54.49 79 
54.50 to 60.49 48 
60.50 to 66.49 30 
66.50 to 72.49 6 
72.50 to 78.49 4 
78.50 to 84.49 3 
Total 1110 


to the amplitude of their cyclical swings more than they do in respect 
to the duration of these movements. 

When we combine the indexes of cyclical variability relating to 
individual cycles, the distributions represented in Figure 80 
are secured. Although there are some differences from cycle to 
cycle, the type represented by the general distribution is approxi- 
mated by most of these distributions for specific cycles. The 
presence of a small group of highly variable commodities intro- 
duces a fairly consistent tendency toward positive skewness. There 
is a concentration of cases near the lower end of the scale, with a 
tail extending to the right. It is worthy of note that the two dis- 
tributions which depart most widely from the type of the general 
distribution shown in Figure 79 are those relating to the cycles 
which occurred between 1914 and 1919, and between 1919 and 1922. 
These are much more symmetrical than any of the others. These 
are, of course, the cycles during which the amplitude of price fluc- 
tuations was greatest. When nearly all commodities change ma- 
terially in price, the commodities which are normally more variable 
in price than the rest do not stand out as an exceptional group. 

For effective comparison the means and measures of variation 
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FIGURE 79 
AMPLITUDE OF CycLEs IN Commop1ty PRICES. 


Column Diagram Showing the Distribution of 1110 Observations 
on Individual Commodity Price Series. 


Frequency 
150 


100 


Oo 


3.50 75.50 


‘index of cyclical variability 
of these individual distributions are needed. These are summarized 
in the following table, together with indexes of cyclical variability 
derived from the wholesale price index of the Bureau of Labor Sta- 
tistics (supplemented by Falkner’s index for the period prior to 
1900). The averages and the measures derived from the wholesale 
price index are shown graphically in Figure 81. 

For two cycles, that extending from the low of 1914 to the low 
of 1919 and that extending from the low of 1919 to the low of 1921- 
22, the average of the indexes of variability exceeds 45. The max- 
imum value is 48.5, recorded in the cycle during which war-time 
expansion occurred. For all other cycles the averages vary between 
25 and 32. The approximate uniformity of these averages, except 
for the two cycles mentioned, is noteworthy. In the usual cycle, 
which is not complicated by the effects of such extreme inflation 
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and deflation as marked the years between 1915 and 192 1, the aver- 
age range of price fluctuations for those commodities which share 


TABLE 143 
AMPLITUDE OF CycLEs IN Commoprty Priczs 


Averages and Measures of Variation derived from Observations on Individual Com- 
modities, with Measures relating to an Index of Wholesale Prices 


8S8SS—————sS$mm9mM SSS 


wD (2) (3) (4) (S) (6) 
Terminal dates of No. of Mean Standard | Coefficient | Amplitude 
cycle! observations? deviation | of variation} of cycles 


in wholesale 
price index 


1892-1895 120 25.6 13.0 50.8 8.0 
1895-1897 145 26.6 13.9 O2e2 4.6 
1897-1901 161 31.4 14.1 45.1 12.4 
1901-1904. 135 29.6 Tomo) 52.3 1450) 
1904-1908 140 30.7 13.8 44.8 10.4 
1908-1911 138 27.0 16.0 59.3 1S) 
1911-1914 137 25.4 ilSseal 51.6 8.1 
1914-1919 142 48.5 13.8 28.5 28.8 
1919-1922 147 45.2 14.7 S205 5} <¢/ 
1922-1924 129 28.6 5 n5 54.1 10.9 
Selected series, all 
periods? 1110 30.8 1525) 50.3 


iThe terminal years given are those in which fall the reference dates for successive periods of revival. 
The dates of the turns upon which the measures of cyclical variability for individual commodities are based 
may fall beyond the terminal dates here given. 

2The number of cases here listed is for most cycles slightly greater than the corresponding number in 
Table 141. In certain cases (as when a commodity failed to rise in price at the end of a given cycle but 
remained constant in price for one or more cyclical phases thereafter) it was possible to measure the am- 
plitude of thé cyclical swing, but not the duration. A 

3See note 2, Table 130, concerning the selected series. 


FIGURE 80 
AMPLITUDE OF CycLEs IN ComMmopiTy PRIcEs. 
Column Diagrams of Distributions Relating to Ten Business Cycles.! 


ieewet 


Periods !-2 Periods 3-4 Périods 5-6 Periods 7-8 Periods 9-10 
1892 - 1895 1895 - 1897 1897 - 1901 1901-1904 1904-1908 
N=120 N=145 N=16) N=135 N=140 
| '' i | A e 
S t t 1 wi t 
Periods tl-12 Periods 13-14 Periods 15-16 Periods 17~i&@ Periods 19-20 
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N=138 N=137 N=142 N=147 N=129 


1The means and standard deviations of these distributions are given in Table 143. The location of the 
mean on the x-axis of each diagram is indicated by an arrow. The class interval is 6 (in units of the 
index of cyclical variability), centering at 2.5, 8.5, etc. 
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in the cycle amounts to from 25 per cent to 32 per cent of the high 
value or, approximately, from 29 per cent to 38 per cent of the aver- 
age value. 
FIGURE 81 
AMPLITUDE oF CycLEs IN Commopity Priczs. 
Comparison of Averages Computed from Individual Observations 
with Measures Derived from the Index of Wholesale 
Prices of the United States Bureau of Labor 
Statistics. 


Averages Computed trom Individual Observations 


Scale of 
variability 
40 
20 
fC) 
1-2 3-4 S56 7-8 910 I-12 13-14 15-16 17-18 19-20 Average | 
Periods selected series 
all periods 


Measures Derived from the Index of Wholesale Prices 
of the United States Bureau of Labor Statistics 


20 


1892- 1895- 1897- I90I- 1904 1908- I9II- 1914- 1919- 1922- 
1895 1897 1901 1904 1908 1911 1914 1919 1922 1924 


Periods 


Within each cycle the individual commodities vary from the 3 


average, however. The standard deviation ranges from 13 to 16, 
averaging about 15, or 50 per cent of the mean. The measure of 
average amplitude represents, of course, only a central tendency. 
The variations both above and below this value are pronounced and 
important. 

As might be expected, the averages of the variability measures 
for individual commodities are much higher than the measures of 
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cyclical variability derived from the wholesale price index. The 
averages are based only upon measures for those commodities which 
reflected given cycles in their price movements, whereas the general 
index is influenced by those commodities which did not pass through 
the cycle, as well as by those which did. Again, the fact that all 
commodities do not reflect the cyclical movements of business at 
precisely the same time leads to some offsetting, which tends to 
lessen the degree of fluctuation of the general index. Only when 
the cyclical swings are generally reflected among commodity prices, 
as during the two cycles which occurred between 1914 and 1922, 
do the measures relating to the index approach the averages derived 
from individual commodities. 


§ Comparison of Distribution Types 


In earlier sections attention has been paid to the general character- 
istics of the population of commodity prices. Comparisons have been 
made with other populations, biological and economic, in determining 
the degree cf stability which the population of prices appears to possess. 
The measures which, in combination, enable group characteristics to be 
studied relate in each case to a particular attribute of prices, or to a par- 
ticular type of behavior. We may, in summarizing the behavior of 
prices during business cycles, consider the characteristics of these mea- 
sures when combined as frequency distributions. Such distributions have 
been presented above, in following changes from cycle to cycle, but the 
descriptive measures have been confined to measures of central tendency 
and variation. These and other attributes are summarized in the table 
on page 432. ‘The present analysis has been restricted to distributions 
of individual measures, as combined for all cycles. The measures com- 
bined in the several distributions range in number from 1110 to 1118. 
The observations included relate to the behavior of 149 price series dur- 
ing the ten cycles between 1890 and 1925.1 eee 

Points defined by the criteria 6, and 6, for these distributions are 
plotted in Figure 57, in an earlier section of this chapter (p. 385). 

These distributions constitute the most uniform group of any so far 
studied. They vary somewhat among themselves, six being of Type I 
and two of Type IV, but the degree of variation is much less pronounced 
than that found among any of the other groups analyzed. It is quite 
probable that wider variation would be found if distributions for the 
separate cycles were analyzed in detail, but this has not been attempted. 

Points representing two of these distributions, those relating to the 
timing of revival and to the timing of recession, fall fairly close to the 
axis of symmetry. In respect to the time of movement during major 
cyclical turns there is an almost symmetrical distribution about the 

1 iti s exceptional and commodities which reflected in their 
price eae in five of aes ten cycles during this period have been omitted 
from these tabulations. 
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mean. The other distributions are somewhat less symmetrical, but in no 
case do we get the extreme skewness found in the distributions of price 
relatives and in the distributions relating to monthly variability. 

In one other respect these distributions differ significantly from most 
of those previously studied. Four of the eight distributions in this group 
are flat-topped (i. e. the measures of kurtosis are negative). In each of 
these four distributions (which relate to duration of rise, percentage of 
rise, percentage of fall and degree of cyclical variability) there is less 
concentration in the neighborhood of the mode than there is in a cor- 
responding normal distribution. Most of the distributions secured by 
combining measures of price behavior are characteristically peaked. 

As in the case of the other distributions represented by points in 
Figure 57, the present group contains no examples of heterotypic distribu- 
tions. There is no evidence here of the presence of those presumably 
disruptive elements which carry a distribution into the heterotypic area. 
The contrast between these distributions and the distributions of fixed 
base and link relatives which were presented in Chapter III is apparent.1 


It Summary 


1. In investigating the behavior of prices in combination all 
the measures descriptive of the behavior of individual commodities 
have been combined in the form of frequency distributions. The 
third chapter dealt with price relatives in combination. Character- 
istics of combinations of the other measures described in earlier 
sections are discussed in the fourth chapter. 

2. Distributions of measures of monthly price variability 
show a heavy concentration of frequencies at the lower end of the 
scale, a condition which indicates a relatively low degree of varia- 
bility for the great bulk of commodities. A small number of com- 
modities, however, are marked by extremely high price variability. 
The presence of these two elements—markedly stable and highly 
variable commodities—is reflected in many of the distributions 
made up of measures of price behavior, and accounts for certain 
important attributes of the system of prices. 

It should be noted that the two sets of distributions are not fully comparable. 
The distributions of cyclical measures include a great many more observations, since 
they are drawn from all periods, and for this reason would be expected to have some- 
what more stable characteristics. Again, the distributions of cyclical measures are based 
upon a selected list of commodities, certain ones being excluded because they are classed 
as exceptional, or because they did not reflect in their price movements the major cyclical 
swings of general business. Perhaps more important than these limitations is the fact 
that the rules governing the derivation of the individual cyclical measures (see pp. 
76-82, 89-90) are in some respects arbitrary, whereas the price relatives are derived 
by a purely objective process. Finally, measures of cyclical movements have been 
secured only for those commodities which share in specific cycles. Those which fail to 


conform are of necessity excluded from the compilation, although account has been 
taken of them elsewhere. 
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3. The study of measures of monthly price variability reveals 
that the amplitude of the fluctuations of commodity prices, viewed 
collectively, does not ordinarily vary greatly from one year to the 
next. The host of cyclical and other factors affecting the prices of 
individual commodities exert a continuous influence. During the 
violent disturbances of the war and post-war years, however, the 
values of the annual averages of measures of monthly variability 
were materially increased. 

4. During the period 1890-1913 there was a secular decline in 
the monthly variability of commodity prices at wholesale in the 
United States. 

5. The distributions of measures of frequency of price change 
show curious concentrations at the upper and lower ends of the 
scale. Most commodities change in price very seldom or very fre- 
quently. A relatively small number fall in the middle ranges of the 
scale of frequency of change. 

6. Prices of the large bulk of commodities at wholesale are 
affected to some extent during general business revivals and re- 
cessions. The following figures, based upon the total number of 
cyclical movements recorded in 209 commodity price series during 
ten business cycles (including 11 periods of revival and 10 of re- 
cession), indicate the degree to which general business cycles are 
reflected in wholesale commodity markets.! 


Number show-| Percentage 
Total number | ing price turns showing price 


Obicctol cheenrauon of observations] conforming to |turns econform- 
on individual prevailing ing to prevail- 
commodities cyclical ing cyclical 
movements movements 
Behavior during revival 2299 1832 79.7 
Behavior during recession 2090 1623 ONE E 
Behavior during successive phases of 
revival and recession 2090 1485 Ag 


The number of commodities sharing in business revivals has 
constituted, on the average, 79.7 per cent of the commodities studied 
In specific cycles. This proportion has fluctuated, from cycle to cycle 
during the period since 1890, between 67 per cent and 95 per cent. 
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The proportion affected by general price recessions has averaged 
77.7 per cent, and has ranged in different cycles, between 70 per 
cent and 95 per cent. 

The number of commodities classed as passing through a com- 
plete cycle (i. e. experiencing cyclical turns during successive phases 
of revival and recession) has constituted, on the average, 71.1 per 
cent of the commodities studied. The proportion has varied, from 
cycle to cycle, between 65 per cent and 78 per cent of the total. 

7. Measures relating to eight aspects of price behavior during 
each of ten business cycles occurring between 1890 and 1925 have 
been combined in frequency distributions, and measures of central 
tendency and variation have been computed for each of these dis- 
tributions. The detailed information concerning the group behavior 
of commodity prices during business cycles which these measures 
yield may not be readily summarized. A few of the points revealed 
by a study of these distributions are noted in the following para- 
graphs. 

a. The majority of commodities turn upward in price during 

revival within a twelve-month interval which extends from 
1.5 months before the date of the up-turn in the index of 
wholesale prices to 10.5 months after that date. The 
characteristics of the distributions relating to the timing of 
revival in the prices of individual commodities differ ma- 
terially from cycle to cycle, however. 

b. The period of greatest concentration during recession ex- 
tends from 4.5 months before the date of the down-turn in 
the wholesale price index to 7.5 months after that date. 

As in the case of revival, the character of the distribu- 
tion of measures relating to the timing of price decline in- 
dicates that many forces are affecting prices during such a 
movement, and that these forces vary in intensity with the 
passage of time. During recession there is a steady cumula- 
tive gain in the intensity of these forces until the flood of 
falling prices has reached its maximum volume. Then 
comes a decline in intensity, a regular subsidence which 
is almost perfectly symmetrical with the preceding increase. 

The distributions relating to different periods of re- 
cession vary materially in respect to the location of their 
central tendencies, and in degree of dispersion. 

ce. For both revival and recession the mean date of turn 
secured by averaging the measures relating to individual 
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commodities comes after the date of turn in the general 
index of wholesale prices. The averages for all periods 
show a mean date of turn following the general price index 
by 2.6 months on revival and by 1.0 month on recession. 
There is an indication here that the cyclical turns in the 
price index are in general due to changes in the prices 
of a relatively small number of commodities which move 
in advance of the bulk of commodities at such times. 
The degree of variation from the mean date of turn varies 
from cycle to cycle, in respect to both revival and recession, 
but the variation is in general greater during revival than 
during recession. The standard deviation of 1110 measures 
relating to the timing of price revival is 9.6 months. The 
corresponding measure for price recession is 8.4 months. 
The decline in prices which occurs in the wholesale markets 
of the country at a time of recession is a more concentrated 
and uniform movement, it appears, than is the rise: of 
prices during revival. 

The downward movements of commodity prices are shorter 
on the average, than the up-swings (17 months, as com- 
pared with 22.2 months). The recessions are also more 
compact, in respect to duration, than are the upward 
movements. The standard deviation of 1110 measures 
relating to duration of periods of price fall is 9.6 months, 
as compared with 13.3 months for the same number of 
measures relating to the duration of periods of price rise. 
During the period since 1890 the average increase of com- 
modity prices at wholesale during revival has exceeded the 
average decline during recession, a natural accompani- 
ment, of course, of the upward trend of prices during this 
period. Expressing both increase and decrease as percen- 
tages of the high values recorded during specific cyclical 
movements, the most common (i. e. the modal) increase 
during revivals in this period was 21.5 per cent, and the 
most common (modal) decline was 15 per cent. (The 
modal increase was approximately 27 per cent of the low 
price in each cycle.) 

The mean increase during revival, expressed as a per- 
centage of the high value, was 32.8 per cent, and the mean 
decline, on the same base, was 28.9 per cent. (When the 
base of the percentages is the average of low and high 
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prices in each cycle, these two means become approximately 
39 per cent and 34 per cent.) 

g. The average length of cycles in the prices of individual 
commodities at wholesale during the period since 1890 has 
been 39.2 months. For specific cycles the average has 
varied from 31.1 months to 50.0 months. Within each 
cycle there are material differences between individual 
commodities in respect to the duration of cyclical swings. 

h. The average amplitude of cyclical price swings during the 
period since 1890 is measured by an index of 30.8. (This 
index is computed from percentages based upon the high 
values in specific cycles.) This represents a swing from 
low to high (and from high to low) equal to about 37 per 
cent of the average of low and high values. The variation 
from cycle to cycle in respect to the amplitude of price 
movements is not marked under ordinary conditions. Only 
during the violent disturbances between 1914 and 1922 
was the amplitude of cyclical price fluctuations materially 
increased. 

8. A detailed study of the movements of individual price 
series shows that the cycles which are discernible in the movements 
of a general price index are the net resultants of a host of widely dif- 
ferent movements in the prices of individual commodities. The 
prices of some commodities do not conform to general business 
cycles at all. Those commodities that do reflect a general cycle in 
their price movements differ materially among themselves in respect 
to the timing of revival and recession and in the duration and am- 
plitude of their cyclical swings. Cycles in commodity prices appear 
as broad tendencies among varied movements. In attempting, in 
this analysis, to trace and to measure some of these tendencies, 
they have been shown against the background of diverse and com- 
plicated price fluctuations which constitute a continuing element in 
the economic situation. It is an advantage, as it is also, perhaps, a 
defect, of this procedure that the diversities are retained, and pre- 
sented in the final picture. 


The immediate objectives of the present study are the develop- 
ment of a method of analysis and the accumulation of a body of 
facts which may conduce to an understanding of the price system. 
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This volume has dealt with the following aspects of the general 
problem: 


1. The behavior of the prices of individual commodities, and 
the relations among different attributes of commodity prices. 
2. Regional differences between commodity prices, and dif- 
ferences from market to market in the behavior of prices of 
individual commodities. 

3. Certain problems related to the measurement of changes 
in the general level of wholesale prices. 

4. The measurement and significance of price dispersion and 
of price displacement. 

5. The effect of changes in the price level upon relations among 
the prices of individual commodities. 

6. The characteristics of the population of prices, as revealed 
by the behavior, in combination, of price relatives and of 
measures of variability, trends and cyclical movements in the 
prices of individual commodities. 


No attempt has been made, in presenting the results of this 
study, to support a specific thesis. The investigation has been 
looked upon as part of a general attack upon the problem of charting 
the price system, defining its elements, tracing the connections 
between these elements, determining the nature of the changes 
which occur in the price system with the passage of time and with 
changes in general economic conditions, and of describing more 
exactly the part which the system of prices plays in economic 
processes. This view of the relation of the present study to the 
broad task of surveying the price system has conditioned the plans 
for the investigation and has determined the form in which the 
results appear. 

In concluding the account of the first part of this study, at- 
tention may be drawn to two significant facts. One is the existence 
of wide diversities in the behavior of the prices of individual com- 
modities. This is true in respect to every type of behavior dealt 
with in the preceding pages. To the economist whose interest lies 
in changes in the purchasing power of the monetary unit such 
diversities present themselves as troublesome complications. For 
in the multiplicity of divergent fluctuations he seeks to measure a 
central tendency, to trace the effects of a single factor. But, as 
so often has been the case in the history of science, the phenomena 
which appear merely as irrelevant and irritating complexities to 
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one generation of research workers become, to another generation, 
the means of solving old problems and of discovering new laws. 
There lie here, ready to the economist’s hand, materials from which 
new knowledge may be gleaned. 

The second fact of importance is the existence, among the di- 
versity of price movements, of just those uniformities for which 
the scientist searches in attempting to reduce masses of facts to 
understandable terms. The present investigation and those which 
have preceded it in this field have gone only a little way in the 
search for principles of order among the variations within the price 
system, but there have been revealed numerous interrelations and 
uniformities, and there have been found many clues to other regu- 
larities. In the existence of these regularities lies our hope of 
achieving a fuller understanding of the working of the system 
of prices. 
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TABLE II 


Measures oF Montauy VARIABILITY or ComMopITY Pricrs, AT WHOLESALE, 
1890-19261 


(Mean deviation as percentage of mean annual price) 


A Farm products 


Year| Corn Oats Wheat | Cattle, Hogs, Cotton | Potatoes |Wool 


(2) (4) (6) steers light (25) (51) (56) 
(crop (crop (crop (13) (16) (crop (crop 
years)? years)’ | years)? years)? years)? 

1890 8.7 10.2 4.7 250 5.0 7.8 10.4 8 
1891 11.4 5m Sot 4.3 13.9 6.3 6.2 Sos! 
1892 Di. 30 BF 5.8 10.2 8.9 9.7 Ld 
1893 15.6 2 A 4.0 3.8 10.5 4.1 O70 10.3 
1894 11.6 Saw 9.3 9.4 6.9 8.9 10.0 6.3 
1895 7.9 4.7 5.0 6.3 9.8 4.9 10.1 4.0 
1896 6.8 3.9 9.1 6.0 es) 4.5 4.4 4.8 
1897 les 4 13.0 1.4 6.5 6.2 IO |] 111 
1898 odo) eal 4.2 2S 4.2 5.0 20.0 1.6 
1899 9.2 ell 4.2 7.4 7.4 14.2 13.3 8.5 
1900 13.9 10.5 Dee, PT 4.8 8.6 16.2 9.3 
1901 4.1 8.4 3.2 3.6 4.9 Al Sad 9 
1902 7.0 6.3 2.5 oil 0) 1252 11.4 4.9 
1903 6.3 6.1 8.0 2.6 10.5 lil sl 28.1 3.8 
1904. Unt Sail 4.7 6.0 UP 14.3 14.0 1.0 
1905 6.2 8.0 4.0 2.8 6.4 3.8 11.6 BD 
1906 1275 13.0 7.6 5.4 Se! 6.8 11.6 1.1 
1907 10.5 SoU 3.2 4.2 7.4 4.9 OCS 1.8 
1908 6.7 6.8 WA Al 6.0 10.8 8.6 18.2 BAW 
1909 0) 6.2 4.6 7.0 8.1 4.9 18.2 1.2 
1910 1 Sei, 8.8 5.4 5h 7.0 3.9 13.9 2.8 
1911 5.9 Ue fl 4.7 10.1 8.0 9.5 PALS SES 
1912 136 75 2.0 8.8 7.8 3.4 4.0 Boil 
1913 5.9 2.2 4.1 1.5 5a 2.8 5.3 5.3 
1914 5.0 8.4 14.7 4.7 5.4 10.8 9.5 4.3 
1915 7.8 8.4 6.9 O66) 6.1 Sed 25ES Ra 
1916 PH 7) 14.0 187 6.4 O38) 1359 28.3 Spo) 
1917 Binrsl J 4 4.8 9.7 10.7 8.2 17.3 16.5 
1918 11.8 Gail 4.3 ital 4.7 8.0 9.3 6 
1919 11.4 13.8 9.6 5.0 13.2 UP Soe ORS 
1920 10.8 16.5 19.3 (ns 8.7 3325 29.0 || 24.6 
1921 9.2 4.0 4.5 5.8 11.2 9.0 9.2 4.4 
1922 8.6 6.1 3.6 i) 8.5 9.1 ee, 7.9 
1923 16.3 7.5 4.2 Sa Til U8) 14.3 4.8 
1924 8.6 6.9 9.2 SE 14.1 3.6 ASE 6.7 
1925 4.3 1.9 4.5 12.4 7.9 6.7 17.4 | 10.3 
3e3 5.9 3.9 


1The commodities included in this and the following tables, except where otherwise noted, are those 
for sees prices have been compiled by the United States Bureau of Labor Statistics. Full descriptions 
of the price quotations employed are given in Table I. The commodities have been numbered to facili- 
tate cross-reference. 

2Each crop year measure relates to the period beginning in the year opposite which the entry 
appears. See page 41 for a statement concerning the crop years. 
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TABLE II (Cont.) 


RICES, AT WHOLESALE, 


1890-1926 


Measures or Monruiy VARIABILITY OF Commoprity P 


(Mean deviation as percentage of mean annual price) 


B Minerals and mineral products 
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ee oy et OO SF TE A OES CO et el eS We OO TI mt eT NOs OS II 
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C Fabricated goods 


TABLE II (Conc.) 
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TABLE III 
Measvres or Montuty VaRriaBinity or Six GENERAL Economic Ssrizs, 
1890-1926 
(Mean deviation as percentage of mean annual value) 
Year Yield on | American | Index of Pig iron Discount | Interest 
fifteen Tel. and | industrial | production| rate on rate on 
railroad Tel. index stock 60-90 day | callloans 
bonds! of general prices commercial 
business |(Dow-Jones?) paper 
1890 il, 2.8 5.8 Basil WA 21h 
1891 8 5H 2.9 14.3 5.4 Zia 
1892 od) il PRAY, OF2 16.6 50.9 
1893 29 12.0 18.2 29.8 25a 45.2 
1894 off 4.9 4.2 ZOE 5.8 he?) 
1895 2) onl test) ila 15.6 33.9 
1896 1.9 5x3 7.8 izes 21.4 42.8 
1897 182 4.7 10.0 9.8 al 23.4 
1898 135 1.8 5.9 S36 0h 17.0 23.2 
1899 1.0 2.9 4.6 6.3 19.9 40.5 
1900 sth 5.0 6.3 12.0 Ta 41.2 
1901 6 155 4.4 4.5 9.0 2055 
1902 1.0 122 Uh ef Pht bh ts Shia 
1903 1.6 4.5 13.4 Le 6.6 36.2 
1904 1.8) ZnS 11.6 12.8 8.2 29.9 
1905 2.4 2.4 5.5 5.8 12.8 60.9 
1906 1.0 Lea Wik 4.4 8.6 41.6 
1907 3.4 5.6 12.9 9.6 10.0 63.7 
1908 2.4 2.9 10.1 14.6 15.8 33.1 
1909 6 4.9 Do 14.4 15.0 S0e2 
1910 auf oil Sow 9.9 7.9 19.5 
1911 ae) 6 3.0 6.1 6.9 14.6 
1912 8 if 3.4 6.1 15.8 36.3 
1913 17, 28} 2.6 6.4 Biel 19 ea 
1914 1.9 5.9 Sez OF? 20.3 48.1 
1915 5 Loe Lili 18.4 fl. il 4.4 
1916 8 Ld 4.6 2.6 Call 21.4 
1917 4.9 Yh, 9 8.8 4.8 10.5 26.2 
1918 2.0 3.0 Ze 8.8 1.4 9.4 
1919 odf One 9.5 12.8 oe 2251 
1920 Sal ae 8.0 4.7 8.6 6.8 
1921 2.9 4.0 4.7 25.6 13.0 11.8 
1922 1.8 6.2 On 16.4 6.8 les 
1923 8 3.4 5.0 8.6 2.6 32) 
1924 1.8 6.8 5.8 18.1 15S 28.2 
1925 8 Zed 8.7 8.2 5.6 ez 
1926 aff 8 4.8 one 3.7 5.8 


1Source: Standard Trade 
the yields on 10 railroad bond 


and Securities Service. 
s have been used. 


For the period prior to 1900 Mitchell’s figures for 


2See the note to Table 5 concerning the source of the stock price index. 
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TABLE IV 


Measures or MonrTaty VARIABILITY OF Commopity Pricns, at WHOLESALE, 
1890-1925 


Calendar Year Measures 
Averages, by Periods 


(Commodities arranged within each group in order of magnitude of the measures in 


column 9 
(1) (2) _ (3) | 4 | G) | © | M1] @&)] @) 
Ref . Commodity 1890—|1898-|1906-|1914-]1922—]1890-]1890- 
No. 1897 |1905 |1913 |1921 |1925 |1925 |1925 
inclu-} ex- 
sive |clud- 
ing 
1914- 
1921 
: Farm products 
53 |Rice Se) 2 SoA Oe AY) Gailll 8.7/ 
56 |Wool: fine clothing 5.4) 4.0) 2.5) 8.5) 7.4) 5.4) 4.5 
59 |Wool: medium Slt Zo SAG) wesj| Baill S24) Go 
14 |Cattle: good to choice SoU] say) Sisal) Ge) evll. SA Se 
13 |Cattle: choice to prime 4.9) 4.3! 6.0} 7.0] 8.4) 5.9] 5.6 
6 |Wheat (oS) TA) Bett) 0) 0) 7.7. 6. 
37 |Hay Goll 822) 8.6) O30) Gl Fall We 
22 |Beans UO O23) GG) O25) Ot Woe) Fo 
34 |Flaxseed Sool Sal G44) HOG) Ost) B 2) wy 
15 |Hogs: heavy DMA GBS) Mell) Weil) Oeil Wok) Wk 
16 |Hogs: light 8.9] 6.6] 7.3) 8.2| 9.4/7.9] 78 
25 |Cotton Use| Sot) 173) TES) B.S) -O.G) 8.1 
42 |Hides IOEG|  OsQ) 7230) TOS) 1PsG| Oeil) 837 
5 |Rye IGS Al Weil) SEA, AIS. Oe) B97 
1 |Barley Glee AoeeH| OLA) Gee) Oil DO)  O.@ 
2 |Corn WAG) oO} UA OA 1G) 10.8! 10.8 
4 |Oats LZ LOR UI 1054 | Se 1OnsiOn 
19 |Sheep: wethers MEP LA) LS) Ty) Osa) a! cil 
17 |Sheep: ewes WO} Tit ested Ty) TUS, TY iba 133.) 1S 
47 |Milk LAO) 1269 U2e AS. 5 Sho oe Sint oRo 
44 |Hops LOR 142372) 240525 8122081 oes 
31 |Eggs 23 n0/ 2250| 6240/5200 5023-9) 2265 ese 
51 |Potatoes 29.0} 26.0] 23.6] 25.9] 28.0] 26.3] 26.4 
49 |Onions 28.4) 25.8] 28.8) 32.9] 32.9] 29.4] 28.4 
Foods 
104 |Bread: Cincinnati 0 S | S20 28] tle 3 
106 |Bread: New York 1.8 a5) Oh SA WG) iss 8 
111 |Crackers: oyster boil, PES all ORS sh) Bal) 1H 
148 |Starch: corn De 24 50)| 25/4 sl PET ile 
112 |Crackers: soda Doth Boe BA Ons SO) BoD) AlsG 
161 |Vinegar All PS Oo@G| AsO cA) Ges 20) 
141 |Molasses Boll, Zool Wel easy Gosh Ss Al S11 
116 |Salmon 306] Sod ssl G3) SaG) SEO) Se 
152 |Tea “| Setll| 2s SO AsO SG) 3:2 
113 |Cod AS Sail Seti} Seti Casi Ces cb 4) 
64 |Beef: fresh Sot] 2A) Sy Baie eG) eH) SO 
150 |Sugar: granulated 6.6) 4.4) 4.4) 10.4) 8.1) 6.7] 5.6 
68 |Beef: salt AG! O24) OAPiOes) SS Gsil| Sex 
145 |Pepper Oo! Soll) 2h) SCS Os! GG) Sz 
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TABLE IV (Cont.) 


Commodity 


Foods (cont.) 


Flour: wheat, standard patents! 
Flour: wheat, winter straights 
Hams 

Herring? 


Pork: cured, short clear sides 
Pork: cured, rough sides 
Currants 


Butter: creamery firsts, N. Y. 
Mutton 
Butter: creamery extra, N. Y. 
Butter: creamery extra, St. Louis 
Apples 

Cloths and clothing 
Underwear: shirts and drawers 
Underwear: union suits® 
Men’s shoes: vici kid 
Linen shoe thread 
Men’s shoes: black calf 
Cotton thread 
Poplar cloth 
Women’s shoes 
Suiting: Middlesex 
Sicilian cloth 
Flannel: unbleached 
Men’s shoes: chocolate elk 
French serge 
Flannel: colored 
Flannels: white 
Muslin: Wamsutta 
Broadcloth? 
Storm serge 
Muslin: Rough Rider 
Ginghams: Lancaster 
Ginghams: Amoskeag 
Drillings: Pepperell 
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TABLE IV (Cont.) 


(1) (2) (3) | (4) | () | © 1 (7 8 9 
Ref. Commodity 1890-]1898-|1906-|1914— ie oe As 
No. 1897 |1905 |1913 |1921 |1925 |1925 |1925 
inclu-| ex- 

sive |clud- 

ing 
1914- 

1921 

Cloths and clothing (cont.) 
196 |Sheetings: 4-4 Indian Head 27) 2.01) 2-8) 9.1) 5,01 -aa5ieesee 
179 Calico Ze 2eOleArO|) L424) ee Sediimesee 
180 |Denims US 0) Se 4 ee iO| eee pe Ath esis 
221 |Worsted yarns: 2-40’s 4.03) Oln Oe ese S| 4 nO Ges 
182 Drillings: Mass. D S30) G2 Bo7i| We) Zeal G8) 3a 
197 |Sheetings: 4-4 Pepperell R SJe6l| he) ii) THO) Ail SL eG 
191 |Muslin: Lonsdale 3.4) 4.5) 4.5] 9.7] 2.9] 5.2! 4.0 
198 |Sheetings: 4-4 Ware Shoals! ASS" Olean 1325| 4S OnlimanO 
190 |Muslin: Fruit of the Loom Sao) Zs} Sa) tall Weel Ea AL 
220 |Worsted yarns: 2-32’s 4°4\, 3.8), 3:8) 8.0) 5201, 5.018 468 
228 |Silk: raw, Japanese, extra-extra Sil eed eS Sin 23 | OnS |Ond imran 7 
203 |Cotton yarns: carded, cones 22/15 Soy | CE a Hell Ae 
226 |Silk: raw, Japanese, Kansai, No. 1 5.5] 4.8] 4.4) 14.1] 7.3] 7.21 5.2 
202 {Cotton yarns: carded, cones 10/15 Zto6)| Ort “Sell 3.7) Soll 744) SH 
195 |Print cloths Sol Ossi} SoG WEA Sol Weal G4 
Fuel and lighting 
244 |Matches oA oS oO) Tel LO 8 stl 
232 jAnthracite coal: broken lal! ih | Sag! led) aly) ah? 
249 |/Petroleum: refined 150° fire test® Doth) Sr BO) oil Bah SeG) 2.7 
234 |Anthracite coal: egg oilh eeu) BeO) eh ale 9) 4 
235 |Anthracite coal: stove Ano | eee 229 i o29 | eet Si Sano 
233 |Anthracite coal: chestnut Aha) Zola) cesar ibessl) ied <O.% 
248 |Petroleum: refined for export Sell) SO) Ls Sissi) Sel AG) Bo 7 
236 |Bituminous coal: Kanawha 5.0) Sy Ball Oral OA) Gel G.-C 
238 |Bituminous coal: Pocahontas 4oh| QoS}, Aes Oxil TOs) Gea) Soc 
247 |Petroleum: crude ORO SEA eee 9 lee Or el OS |e aR 
237 |Bituminous coal: New River Ht) US. Bory Tale) Maa el) aw 
239 |Coke 7.7) 15.3] 13.3] 16.8] 24.4] 14.5] 13.9 
Metals and metal products 

287 |Trowels 0 0 sO], eh oleate) .0 
272 |Saws: crosscut 0 .0 AO) Ss 9 9 aa 
273 |Saws: han m0) 0 .O] 4.3 SO cals eal 
271 |Planes 58) BS Gly Sets BO | eeles 6 
255 |Hammers sly LD aU] SIMU] -8I574|~ ahs 8 
274 |Shovels 6 Al} 4.0) 2.9] 1.6 9 
250 |Augers hf ala) alical) Big44 a), Aaa ih 
254 |Files ei} aeg A \ende Sime ag: Ole Olt 
252 |Chisels stl) BB) BS) Sst Otc 2c eee 
251 |Butts AO) eS sO) Sel PRG Pea 3S 
280 |Steel rails 3.4) 3.9 0) geese 10], 224 2e2 
288 |Vises PAD Sava ALP AIAG Biel Seah | eat 
258 |Locks 1540.22 |e S| O50 |mmen Ole 9 Sind eee 
253 |Door knobs Qetle3 2101551) -6.6la 4.6) 36501 On6 
299 |Silver Sri O27 7 Al D5) ed Ole S10 
298 |Quicksilver 3:6] 24) So4Al US| 70! LHsq| 3.& 
301 |Zinc: sheet Se Sori) — Seed) ea a AO Re 
294 |Copper: sheet Sl Zeal GH a Sel a eh i 
291 |Wood screws Betell GhSil| alee essere ey Gy od | za 
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TABLE IV (Cont.) 


1 2 (3) | (4) | (5) | (6) | (7) } (8) | Q) 
nee Comioane 1890-/1898-]1906-|1914—]1922-|1890-|1890— 
No 1897 |1905 |1913 |1921 |1925 |1925 11925 

inclu-| ex- 

sive |clud- 

ing 
1914- 

1921 

Metals and metal products (cont.) 
295 |Copper: wire 4.6) 4.1), 5:4 727|> 3:9) “Soni 
297 |Lead: pipe 3.8] 4.1] 5:3|- 7:9) 6:5) 5 4ieegee 
289 |Wire: fence 5.2} 6.0) 3.5] 4.9) 3.5) 4. sieegeg 
266 |Bar iron: from store, Phila. 4-1) 6.6] 470) 9.6) 42S) eesnolmeas 
293 |Copper: ingot 5-3] 3.7] 6.1) (853) 44.41) 167 
296 |Lead: pig 5.2] 3.2] 4:71 9.1). 8.7). 5 oleeeg 
300 jTin: pig 3.3] 6:0) .5.5| 11.4) 528) 164i 
269 |Nails: wire 7.7} 6.6f 3:0) 426) 32h e Sareea 
267 |Bar iron: from mill, Pittsburgh 4.1) 8.3} 5.8)12:2) Ai3) 9. opeoee 
302 |Zine: slab 4.5} 6.4] 6.0) 12.2) -S:i),au3thegee 
259 |Pig iron: basic 3:1] ©8.6)° 6.5] 9.3} <9. 4) 3% dees 
276 |Steel billets 6.6} 9.81 5.9] 9.6] 5.4] 7.7 ted 
261 |Pig iron: foundry No. 2, Northern 4.9/-10.2| 6.7) 8.5) 9.0] 7. 9p 
260 |Pig iron: Bessemer 6.7/'10.8| 5.51 8.2) $25) 4,onmemes 
263 |Pig iron: foundry No. 2, Southern 6.2) 11.1! 6.8] °7.6] 8.3)0 Sogneana 
Building materials 
308 |Maple: N. Y. 0) 2,0) 22.102 5.3) | eee ae Ibis 
355 |Zine: oxide of Pie ay ales' 9) 4:9] Sivie-3 aires 
319 |Poplar: N. Y. ites Pell) wal yd) Glee y Aus 2.6], 18 
312 |Oak: white quartered, N. Y. Ws) a .6] 6.6 tl) 29 falas 
323 |Shingles: cypress 2! 1.8) 3.5] 4.5] 2.5] @ 5) pg 
310 |Oak: white plain, N. Y. -6/ 2.7) 2.9] 6.01 1.91 2 ofp ® 
313 |Pine: white boards 1,4) 3.2) 1.3) 3.7]. 3.1) 9 Sieueee 
354 |Lead: carbonate of 1.9) 2.7/~4.8] 4.6/°2.7| 9.7) og 
317 |Pine: yellow siding 2.0) 3.7) 2:2) 8.9] 4. 4l 5 2.8 
321 {Spruce Si1) 4.2152 8 47 as SA ome 
349 |Putty 1.3} 10.0 72) 3.8) 103l S.5a eee 
324 |Shingles: red cedar 1.0) 1.7] 6.4) 10.7] 7.8) 5)3|o 39 
338 |Lime G.3] ARP a Sle Tees ~ As| OF Sicth 
335 |Doors 3.3} 7.4) 3.7] 6.41 6.3] S.3h sop 
345 |Glass: window, B 6.8) 7.7) 5,4) 5.07) 3 3) neg Ga2 
344 jGlass: window, A GO) 77) 5.1) 5.4 Ss alae 6.3 
348 |Linseed oil 7:91°8.3)5.5|) 90.8) So eee (foil 
327 Brick 6.5} 6.3] 9.5] 8.9] 39 7.91 S755 
350 |Rosin 6.7) 5,91 8.8115 Ot? 9.4, 7.8 
352 |Tar? - 9.91 7.7) 8.2) 10.1] 5.2] 8.6l 3.9 
353 |Turpentine: spirits of 5.1) 7.8) 11.7] 14.6] 12.9] 10.1] 8.9 
Chemicals and drugs 

363 um 2.4 a POLLO mT ad ; ‘ 
393 |Alcohol: grain 2D aa) GS Oo ae 13 
360 |Acid: sulphuric eA Su (0) -o| 12:1) 2.8) AsO ote 
357 |Acid: muriatic 3.9! 322 -2) 10.41 2.71 4.7] 3.0 
381 [Sulphur | Oo 9.8 3) 7.8) 1.71 “ae seat 
377 |Soda: bicarbonate of 6.1) 3.8) 1.1! 7.9)" 2) 7. ial ee 
396 |Glycerine 2.8) 2.7) 6.1] 13.1] 6.21 6.2] 4.2 
382 |Tallow 5.1) 5.3) 4.4] 10.9] 7:0] 6.5] 5.2 
362 |Alcohol: wood 6.5} 4.8] 1.6] 10.4] 12/8 OG, && 
ee eee 
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TABLE IV (Conc.) 


(1) (2) Cy ia(4e I= (3) | (6) 1-7 8 9 
Ref. Commodity 1890-|1898-|1906-|1914— fe ie a 
No. , 1897 |1905 |1913 |1921 |1925 11925 |1925 
inclu-| ex- 
sive |clud- 

ing 
1914— 

1921 

Chemicals and drugs (cont.) 
400 |Quinine T.3|, 7.8) 4.8) 8.7} 2.9) vecelaneno 
397 |Opium Sale Ole 1 e215 1527 7 0ln Oe Olin 
House-furnishings 
428 |Plates iba 4 sill Syst RO} meee 35 
429 |Teacups and saucers le 50 sell aba) aha aS 
419 |Carpets: Wilton Al Alleles |e? a0) 8 
418 |Carpets: Brussels &) so), HEO) Oa TE DE 9 
426 |Pitchers .0 sO) GeO) 4h A sle74 ie 
414 |Kitchen tables .0 SO} ILA Soil sh) Peal ie 
406 |Bedroom sets AD) Opel 47.5 9| 553 es OER 
425 |Nappies .0 Ol 1 9142532 9| eles lee led! 
405 |Bedroom chairs AQ) Malti!) bel SAG) Mei) earl) ah il 
427 |Tumblers .0 Sle 2 Ol A 29!) 2256) 20 | made? 
412 |Kitchen chairs Ol ee lieS lame tens |r Sin | ands Ol ees eels 
424 |Sheeting: 10-4 Wamsutta 0 |el eS |G | On s0|) 3. Ole 129 
417 |Carpets: Axminster 7 Zs) Weal Gall SAl BS! B.C 
430 |Tickings: Amoskeag 2A BE Sell Oxilll Sal Bal B.4 
423 |Sheeting: 10-4 Pepperell AAO AT 2 |e Ae2 Salis (4a) 5a? ees 
Miscellaneous 
457 |Tobacco: smoking SO ie A) Poll aif 8 sD 
456 |Tobacco: plug 1) 20) a) Dos 20) Maes | Sele 
444 |Paper: wrapping, Manila UES RN TRS A Bias Se]! 2) 7/ 
440 |Leather: sole oak AV )| 24374) tine SeGt aS S44) 27 
441 |Leather: sole oak, scoured backs Bo) Wes alecl Cal Se Bah D8 
438 |Leather: harness oak AML SES Le 75h 2 e245 ee seo lee oRO 
436 |Leather: calf Soo) aod) eA es ea eS) 30 
443 |Paper: newsprint hell) CEG eee Biel ale AO Ga 
433 |Cottonseed meal Sel) Tl Shae SN Stops Beg) Si 
455 |Starch: laundry 4.9) 4.0) 4.4) 6.5} 1.2) 4.5) 4.0 
450 |Rope OOM Sati SEO} 52-3) enon noms 
448 |Jute 8115.0) -8.8|10-0)/ 14.0) 8-7) ears 
451 |Rubber SSeS) 9110.94 0-11 707) 8s th ees 
| 


1Prices for 1918 missing (no quotations). 

2Prices for 1925 missing. 

3Prices for 1919 missing (no quotations). 

4Prices for 1901 missing (no sales during year). 

5Prices for 1890, 1891, 1892 missing (records destroyed). 
6Prices for 1924, 1925 missing. 


494 


Mrasvres or Montuiy VARIABILITY oF CommopitTy PRrIcEs, 


APPENDIX 


TABLE V 


1890-1925 


Crop Year Measures 
Averages, by Periods 


AT WHOLESALE 


(1) 
Ref. 
No. 


(2) 


Commodity 


Flour: rye 

Flour: wheat, winter 
straights 

Flour: wheat, standard 


patents 
Apples 


Cottonseed oil 


(3) (4) (S) (6) (7) 
1890— | 1898— | 1905— | 1913- 1921- 
91 to | 99 to | 06 to 14 to 22hto 
1897— | 1904— | 1912— | 1920- 1924— 

98 05 13 21 25 
© 4.5 ‘Si. 10.5 Ded 
9.0 ie4 9.3 10.8 LOR 
6.9 Oe) had 10.1 6.1 
Sel DES SES 1057 9.4 
6.8 4.2 S65) 10.3 Se 

U8 6.7 5.4 9.1 10.9 
6.5 10.1 Lye 1 DS} thos} 
22.6 22.2 ARS. stk 2t29 24.9 
6.5 8.8 6.4 10.7 8.3 
5.8 S73 8.0 10.9 4.4 
14.3 11.6 17.0 26.1 1255 
PSA 24.5 23.9 29.0 30.0 
9.0 PaS5 13.6 20.0 13.5 
4.1 Bae Sail ON2 6.2 
8.9 bys! A53 1122 8.3 
6.0 4.3 6.3 10.1 Seal 
4.5 3.4 4.8 9.9 si 
15.8 9.1 13.6 15.4 Te 
8.4 thd Od 10.8 8.0 


(8) (9) 
1890— | 1890- 
91 to | 91 to 
1924— | 1924— 
25, in- | 25, ex- 

clusive |cluding 
1913-14 

to 
1920-21 

oil Gaz 

9.3 8.9 

7.6 6.9 

the ff 6.8 

6.6 Os) 

7.6 dad 

8.2 7.3 
22.7 | 23-0 

8.1 7.3 

ths2s 6.1 
16.8 | 14.1 
2920 ||| 2474 
14.4 | 12.7 

Ss)! 3.9 

125 6.5 

6.6 St 

Sif 1.4 
1325 12.9 

9.1 8.6 
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TABLE VI 


Measures or Montuty VaRtaBiuity oF THE Prices or Farm Propucts AND 
Foops, at WHOLESALE 
Averages for the Period 1890-1925 (excluding 1914-1921)! 


(Commodities arranged within each group in order of magnitude of the measures of price 
variability) 


(2). (3) 
Commodity Measure of 
price 

variability 


Farm products 


Rice 

Wool: fine clothing 

Wool: medium 

Cattle: good to choice 
eat 

Cattle: choice to prime 


y 

e 

e 
CONININISINA NAD iid iB 


Q 
© 
iS} 
© 


Sheep: wethers 11s 
Sheep: ewes 12 
Milk 128 


Foods 
Bread: Cincinnati 
Bread: N. Y. 
Crackers: oyster 
Starch: corn 


( 6.2) 
( 6.2) 


Flour: wheat, standard patents 
Beef: fresh 

Flour: wheat, winter straights 
Sugar: granulated 

Beef: salt 


NNN OE IB OW OO RR 
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TABLE VI (Cont.) 


(1) (2) (3) 
Ref. Commodity Measure of 
No. price 


variability 


Foods (cont.) 


114 | Herring? 6.2 
138 |Lard 6.4 
117 | Flour: rye 6.4. “C7a3) 
109 | Coffee 6.7 
140 | Meal: corn, yellow table 6.8 
139 | Meal: corn, fine white 6.8 
74 |Pork: cured, salt mess 6.9 
149 |Sugar: raw (eal 
76 |Pork: cured, short clear sides fail 
75 |Pork: cured, rough sides 7.8 
158 | Cottonseed oil 8:60 7am 
129 | Currants 8.8 
115 | Mackerel 8.8 
130 |Prunes 9.0 
99 | Cheese 9.4 
90 |Butter: creamery firsts, N. Y. 9.7 
71 |Mutton 9.7 
89 | Butter: creamery extra, N. Y. illest 
95 |Butter: creamery extra, St. Louis dee 
128 | Apples 129 ate 


Where but one measure ig given for a single commodity it relates to variability within the calendar 
year. Where two are given the first is based upon crop year prices, the second (in parenthesis) upon cal- 
endar year prices. The ranking is based upon the crop year measures in such cases. 

. This table supplements Table IV. It seems proper to present farm products and foods in another rank- 
ing, in which the disturbing effects of crop changes shall have been to some extent eliminated. 


2Prices for 1925 missing. 
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TABLE VII 


Measures or YeArR-To-YEAR VARIABILITY or Commopity Prices, AT WHOLESALE! 
‘(Commodities arranged within each group in order of magnitude of the measures in 


column 3.) 
(1) (2) (3) (4) 
Ref. : Measure | Measure 
No. Commodity of price of price 
variability | variability 
1890- 1890 - 
1913 1924 
Farm products 
47 |Milk 3.8 330 
31 |Eges 6.0 (6.2) | 8.6( 8.3) 
14 /Cattle: good to choice de 9.8 
53 [Rice 8.2 (8.1) {12.0 (11.9) 
56 |Wool: fine clothing 8.8 14.3 
59 |Wool: medium 8.9 15ES 
13 |Cattle: choice to prime 9.1 10.5 
19 |Sheep: wethers 10.7 12.9 
17 |Sheep: ewes 10.8 14.6 
6 |Wheat 12.8 (11.7)|16.8(13.9) 
42 |Hides 12.9 15.2 
37 |Hay 13.2(12.6)/14.1 (12.3) 
15 |Hogs: heavy 13.8 16.1 
22 |Beans 13.9 (14.1)}]18.2 (18.9) 
16 |Hogs: light 13.9 16.0 
_5 |Rye 14.6 (14.4)|20.2 (18.1) 
2 |Corn 14.8 (15.4)|17.6 (17.6) 
25 |Cotton 16.2 (14.2)|20.4 (18.2) 
1 |Barley 17.8 (16.4)|20.6 (16.3) 
34 |Flaxseed 19.1 (16.4)/18.5 (17.9) 
4 |Oats 19.8 (16.1)|20.3 (16.6) 
44 [Hops 32.9 (24. 3)140.6 (31.2) 
49 |Onions 35.4 (15.8)150.6 (32.3) 
51 |Potatoes 53.6 (34.5)|54.4 (39.4) 
Foods 
104 |Bread: Cincinnati Wee 5.4 
106 |Bread: N. Y. Dad) SS) 
148 |Starch: corn S28 5.4 
111 |Crackers: oyster 4.5 8.3 
112 |Crackers: soda 4.7 8.2 
71 |Mutton: dressed 5.6 10.4 
152 |Tea 6.2 7.6 
95 |Butter: creamery extra, St. Louis 6.5 8.8 
161 |Vinegar O17 i 2ieA} 
116 |Salmon 6.8 8.8 
89 |Butter: creamery extra, N. Y. 7.4 9.3 
150 |Sugar: granulated (es) 11.8 
64 |Beef: fresh 8.0 8.8 
113 |Cod ome 8.0 
99 |Cheese 8.3 10.8 
149 |Sugar: raw 9.4 14.2 
90 |Butter: creamery firsts, N. Y. 9.4 10.9 


Where but one measure is given for a single commodity, it relates to calendar year variability. Where 
two are given, the first is based upon crop year prices, the second (in parenthesis) upon calendar year 
prices. The ranking is based upon the crop year measures in such cases. 
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TABLE VII (Cont.) 


(1) (2) (3) (4) 
Ref. Measure | Measure 
No. Commodity of price of price 
variability | variability 
1890- 1890- 
1913 1924 
Foods (cont.) 
114 |Herring 10.3 11.4 
146 |Salt 10.4 11.0 
141 |Molasses 10.5 12.7 
120 |Flour: wheat, standard patents 11.2(9.2) |15. S3(i223) 
139 |Meal: corn, fine white 12.1 tid 
119 |Flour: wheat, winter straights 12.7 (321) (163520) 
140 |Meal: corn, yellow table 13.0 16-7 
145 |Pepper 13.4 14.8 
130 |Prunes : TS a7 
68 |Beef: salt 14.2 14.8 
138 |Lard 15.4 ies} 
76 |Pork: cured, short clear sides “415.4 16.9 
75 |Pork: cured, rough sides 15.8 16.9 
115 |Mackerel 15.9 17.0 
131 |Raisins 15.9 19.9 
74 |Pork: cured, salt mess 16.1 ieee 
158 |Cottonseed oil 16.1 (17.7)|19.2 (20.4) 
109 |Coffee i583 20.5 
129 |Currants 20.0 20s 
128 |Apples 22.4 (22.2)/22.5(26.5) 
Cloths and clothing 
223 |Linen shoe thread ik ‘Orn 
166 |Men’s shoes: black calf 1.6 Re: 
213 |Underwear: shirts and drawers IY) Je 
214 |Underwear: union suits 2.6 10.7 
199 |Cotton thread 2.6 Sal 
218 |Poplar cloth 2.6 8.1 
174 |Men’s shoes: vici kid 2.8 6.8 
219 |Sicilian cloth 2.8 8.2 
177 |Women’s shoes a20 8.1 
210 |Suitings: Middlesex 47 9.1 
173 |Men’s shoes: chocolate elk 4.7 6.7 
206 |Flannels: white 5.0 7.6 
215 |Broadcloth no 9.0 
193 |Muslin: Wamsutta 5.2 as bat 
187 |Men’s hosiery 5.4 9.5 
189 |Women’s hosiery Sas 9.4 
192 |Muslin: Rough Rider Sie bibs # 
197 |Sheetings: 4-4 Pepperell R 5,9 AG 
191 |Muslin: Lonsdale 6.0 12.0 
217 |Storm serge 6.1 10.8 
186 |Ginghams: Lancaster 6.2 11.6 
196 |Sheetings: 4-4 Indian Head 6.4 1358 
181 |Drillings: Pepperell 6.6 13.0 
179 |Calico 6.7 124 
198 |Sheetings: 4-4 Ware Shoals 7.0 14.6 
190 |Muslin: Fruit of the Loom TAO 13.0 
180 |Denims | 7.1 isi 


APPENDIX 499 
TABLE VII (Cont.) 
(2) (3) (4) 
: Measure | Measure 
Commodity of price of price 
variability | variability 
1890- 1890Q- 
1913 1924 
Cloths and clothing (cont) 

Worsted yarns: 2-40’ Hil 11.8 
Drillings: Mass. D. Weds 13.8 
Flannel: unbleached UP 15.4 
Ginghams: Amoskeag 7.4 ites 

rench serge eS 11.6 
Flannel: colored 8.5 Dijeet 
Worsted yarns: 2-32’s 8.6 13.8 
Cotton yarns: carded, cones 22 Hil 8.7 14.9 
Cotton yarns: carded, cones 10/1 9.9 16.2 
Suk: raw, Japanese Kansai No. 1 10. + 1353 
Silk: raw, Japanese extra-extra (Lal G3 AEG 
Print cloths . ibe 7 17.9 

Fuel and lighting 
Matches QD 4.0 
Anthracite coal: broken 3.0 Syail 
Anthracite coal: stove 4.9 5.8 
Anthracite coal: egg 5.3 Sod 
Anthracite coal: chestnut 524: 559 
Bituminous coal: Kanawha Le 2s 
Bituminous coal: Pocahontas 7.4 10.5 
Petroleum: refined 150° fire test 10.0 10.5 
Petroleum: refined for export 10.2 12.6 
Bituminous coal: New River 10.5 NGIR7/ 
Petroleum: crude 19.4 20.8 
Coke PA 36.3 
Metals and metal products 

Trowels “2 4.0 
Saws: crosscut 1.0 5.2 
Saws: hand 0 AO 
Hammers 2.5 6.6 
Shovels 2.8 5.9 
Files cial 6.0 
Planes 3) 55) 8.0 
Butts 5.9 11.9 
Quicksilver 6.1 13.4 

ilver 6.6 9.4 
Lead: pipe 7.0 1225 
Vise ees 
Lead: pig . . 
Steel rails 7.8 Ded 
Chisels 9.0 10.2 
apne 9.1 12.8 
Zinc: sheet 9.2 eae 
Wire: fence EE 11.4 
Locks 10.0 13e1 
Door knobs 10.3 12.0 
Bar iron: from store, Phila 10.8 16.0 
Copper: ee i i eS : 
Zine: sla mo i438 


Copper: wire 
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TABLE VII (Cont.) 
(1) (2) 
Ref. , 
No. Commodity 
Metals and metal products (cont.) 
300 |Tin: pig 
267 |Bar iron: from mill, Pittsburgh 
293 |Copper: ingot 
259 |Pig iron: basic 


Nails: wire 

Pig iron: Bessemer 

Steel billets 

Pig iron: foundry No. 2 Northern 
Pig iron: foundry No. 2 Southern 
Wood screws 


Maple, N.Y. 

Zine: oxide of 

Oak: white, quartered, N. Y. 
Oak: white, plain, N. Y. 
Lead: carbonate of 

Lime 

Poplar: N. Y. 

Pine: yellow siding 

Pine: white boards 

Shingles: red cedar 

Shingles: cypress 
Putty 


Building materials 


Glass: plate, 5-10 Beat be 
Glass: window, B 
Turpentine: spirits of 
Glass: window, A 
Glass: plate, 3-5 sq. ft. 


Rosin 
Linseed oil 
Chemicals and drugs 
Alum 
Alcohol: grain 
Acid: sulphuric 
Sulphur 
Acid: muratic 
Soda: bicarbonate of 
Alcohol: wood 
Tallow 
Glycerine 
Quinine 
Opium 
House-furnishings 

‘Teacups and saucers 

arvers 
Plates 


(3) (4) 
Measure | Measure 
of price of price 

variability | variability 

1890- 1890- 

1913 1924 

12.9 16.2 
1383 19.3 
1373 5a 
aS 19.3 
13.8 L523 
ISS 19.8 
15.6 Dies 
16.2 20.3 
16.8 20.7 
17.8 AU! 
5e0 9.9 
4.1 625 
4.3 9.9 
4.6 9.9 
Sel lee. 
5.4 8.4 
Syates 10.3 
te: 11.9 
6x5 9.6 
6.6 11.6 
it sl. 9.9 
7.3 8.3 
ieee 9.6 
10.0 13.6 
10.3 13.9 
10.6 13.6 
12385 14.9 
13.0 14.8 
S25 19.6 
136 14.6 
13.8 175 
Syed Sa) 
16.9 19.0 
Beil 6.9 
23 Se 
7.0 10.8 
15 10.3 
9.0 14.0 
9.9 1250 
ile 4 19.8 
LS) 14.5 
11.6 16.1 
Set 16.6 
16.4 Phil 
Phi Loe 
2.4 6.6 
2e5 7.0 


APPENDIX 501 


TABLE VII (Conc.) 


(1) (2) (3) (4) 
Ref. : : Measure | Measure 
No. Commodity of price of price 
variability | variability 
1890- 1890- 
1913 1924 
House-furnishings (cont.) 
419 |Carpets: Wilton 2n8 6.7 
431 |Tubs nil il 
418 |Carpets: Brussels Srl 7.8 
414 |Kitchen: tables 3.4 9.2 
425 |Nappies SO 8.0 
417 |Carpets: Axminster 4.9 8.4 
415 |Blankets: cotton Set 11.9 
426 |Pitchers One 8.6 
416 |Blankets: woolen 5.3 9.1 
421 |Knives and forks 5.9 8.6 
412 |Kitchen: chairs 6.0 10.9 
424 |Sheeting: 10-4 Wamsutta 6.0 10.6 
406 |Bedroom: sets 6.3 11%2 
422 |Pails 6.3 11.9 
427 |Tumblers 6.7 itil at 
430 |Tickings: Amoskeag 6.9 14.9 
423 |Sheeting: 10-4 Pepperell iol Wl 2 
405 |Bedroom: chairs 7.4 10.4 
Miscellaneous 
457 |Tobacco: smoking Lo 4.0 
456 |Tobacco: plug 3.0 6.2 
444 |Paper: wrapping, Manila Soe: 8.3 
441 |Leather: sole oak, scoured backs Rae) 7.8 
436 |Leather: calf 5.8 10.6 
438 |Leather: harness oak ew 7.6 
440 |Leather: sole oak 5.9 7.9 
433 |Cottonseed meal Zhi O./ 
443 |Paper: newsprint 8.3 10.9 
455 |Starch: laundry 8.7 10.8 
448 |Jute TSX3 eee) 
450 |Rope 1S¥., 83 16.4 
451 |Rubber 15.9 16.6 
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TABLE VIII 
Measures or Price VARIABILITY 


Indexes of Frequency of Change in Monthly Commodity Prices, at Wholesale. 
1890-1925, by Periods 


(Commodities arranged within each group in order of magnitude of the measures in 


column 9. 

1 2 3)/ 416) | @}|@1@!] @ 
a o roe aed 1906-/1914—)1922-|1890-|1890- 
No. Commodity 1897 |1905 |1913 |1921 |1925 1925 }1925 

inclu-| ex- 
sive |clud- 
ing 
1914— 
1921 
Farm products 

53 |Rice -3i} 41) 236] 270) 279|\ dela 
59 |Wool: medium -96{ .57] -.41 2641 5735 eee 
56 |Wool: fine clothing -95| .56) .38] 62] . 85)" 257) 
44 |Hops 94], 68). 775) 278] 73) eS eee 
47 |Millk 17) 92) .871.87] 62) 2S3iieees 
49 |Onions =91) 295] 85] 96\ S200) eos mmeeo 
42 |Hides -89/ 1.00} .88} .92] .96] .93] .93 
22 |Beans 93}, “592/93! 97) th 00) od eos 
37 |Hay 98 96) 1.00} 1.00} 1.00} .99} 98 
25 |Cotton .98 98] 1.00} 1.00] 1.00} .99] 99 
34 |Flaxseed 1.00 98) .99) 1.00] 1.00] .99] 99 

1 |Barley 98) 1.00} 1.00} .99) 1.00] .99] 90 

5 |Rye 98} 1.00} 1.00] 1.00] 1.00] 99] -.99 
13 |Cattle: choice to prime 98} 1.00] 1.00} .99]} 1.00} .99] 99 
14 |Cattle: good to choice -99} .99) 1.00] 1.00] 1.00] .99] 99 
51 |Potatoes 1.00} .99/ 1.00} .99] 1.00] .99] 1.00 

2 |Corn 1.00} 1.00) .99] .98} 1.00] .99] 1.00 

4 |Oats 1.00} 1.00] .99} 1.00] 1.00] 1.00 1.00 
31 |Eggs 1.00} .99} 1.00} 1.00] 1.00] 1.00] 1.00 

6 |Wheat 1.00; 1.00} 1.00] .91] 1.00] .98! 1.090 
15 |Hogs: heavy 1.00) 1.00} 1.00} 1.00] 1.06] 1.00] 1.00 
16 |Hogs: light 1.00} 1.00} 1.00] 1.00] 1.00] 1.00] 1.00 
17 |Sheep: ewes 1.00} 1.00} 1.00] 1.00} 1.00] 1.00! 1.00 
19 |Sheep: wethers ahs 1.00} 1.00) 1.00] 1.00} 1.00] 1.00 1.00 

oods 
104 /Bread: Cincinnati 04) .03) .02| 2141 02) 705 .03 
106 |Bread: N. Y, 02) .03} .02} .48] .10] .13] 93 
111 |Crackers: oyster 06} .08} .02) .21/ .02] .08] 05 
112 |Crackers: soda O83} 13) 5:02) ie ole Oo .07 
148 |Starch: corn -O7) 214) 05/5 f23|— S00) eae .08 
161 |Vinegar -Q5{| 09)" 2131 eat 5297] ieee old 
152 |Tea 23] .26) ©, 10] 23617 19 
116 |Salmon 19) 28)" 45) 6S So eae .26 
141 |Molasses -33| 134) 11) 623] (27/7 cos .26 
113 Cod _ 48) 31> 20) Al] 44s 235 
114 |Herring 60; .41) 26 44) .07| 40] (30 
146 Salt 36). 152] 45) Sed pale .40 
131 |Raisins 15] 60) 27] asl eae Son 55} 
115 |Mackerel <3! -)S31\\ SS) ues siament Soh 8 
130 |Prunes 75) 611 266) |», 7oleos Si yal 
eee 


Sheetings: 4-4 Indian Head 
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_TABLE VIII (Cont.) 

(1) (2) (3) | (4)-1 (5) | (6) | (7) | (8) | (9) 
Ref. ; 1890—|1898-|1906-|1914-|1922-|1890-|1890- 
No. Commodity 1897 |1905 |1913 |1921 |1925 1925,| 1925, 

inclu-| ex- 

sive |clud- 

ing 
1914- 

1921 

Foods (cont.) 
150 |Sugar: granulated SHO}! e<61l| 67] 27311, 00|0 273 nee 
129 |Currants Oe) eee 52021 G72 eee 
68 |Beef: calt sCule2 Sl) 68), £541 "621" 71 eene 
149 |Sugar: raw OH oA VEN ON EOD VG) 
139 |Meal: corn, fine white ey tel cowl at COR) LO) 276 
140 |Meal: corn, yellow table 507} 4.28] *..60) 83). 294l Ee Saiemae 
128 |Apples 87) .79} 84] .84] .87] .84] 84 
145 |Pepper 285/087 St) 97) 87) S8iaues 
117 |Flour: rye 87] .88| 77) .89| 98) <87)) 86 
158 |Cottonseed oil .81] .96} .98] 1.00] 1.00] .94]) .93 
109 |Coffee 507 eee S| 92 |e 95 | OS | | OS 
64 |Beef: fresh -96) = 98}. 931" 991 2081) - 2961) "206 
69 |Hams 94) .98} .98] .98| .98} .97| .97 
75 |Pork: cured, rough sides .99} .98} .98) 1.00} .89) .98| .97 
99 |Cheese Se OS OA OO) 100) S27 
71 |Mutton .97|  .97| 1.00} 1.00} .98} .98] .98 
119 |Flour: wheat, winter straights | Oa) OD) OS) OS) SOAP 2.08 
74 |Pork: cured, salt mess Ee 9) OO OA SS SS, O 
138 |Lard .99} .99} .98) 1.00] 1.00] .99] .99 
89 |Butter: creamery extra, N. Y. .99} .99) 1.00} 1.00} .98] .99] 99 
95 |Butter: creamery extra, St. Louis 1.00} .97) 1.00} .99] 1.00] .99] .99 
76 |Pork: cured, short clear sides 1.00} 1.00} .99) 1.00] .98} .99] 99 
90 |Butter: creamery firsts, N. Y. .98} 1.00} 1.00} 1.00} 1.00} .99| .99 
120 |Flour: wheat, standard patents 1.00] .98} 1.00) 1.00] 1.00} .99} .99 
Cloths and clothing 

213 |Underwear: shirts and drawers AOA = COUN AON KO) SOs ON Op 
199 |Cotton thread SOP) OIL OS ale OM = OSI Ge 
214 |Underwear: union suits 503|(pe nO OL 1s) 04) = 206) aROS 
223 |Linen shoe thread 0A O35) 200) 2) Gap 20a 08 
218 |Poplar cloth HOA S08 | O45 e211 06 09 eenOo 
174 |Men’s shoes: vici kid OA AO oO x5) 0S SOE 
166 |Men’s shoes:black calf 200| S204) 10 536| S23] 14 OL 
219 |Sicilian cloth 8]! 30a) sO) sO 4p 22a Or 
210 |Suiting: Middlesex O40 eee OS 50 | melo |e! | een OD 
215 |Broadcloth S08)! C3) aA SS S| sate 
216 |French serge U3) IO) ala) SA aI 
206 |Flannels: white SO | lS ee 09] eS |e 1S ete 
177 |Women’s shoes Oka} ALE ei) GAR Ole opal is) 
217 |Storm serge Pyle ee 22 ret OS,| neers 5.0 | 9] er S| aes 
193 |Muslin: Wamsutta OS), — RY Sa eal a ils} 
186 |Ginghams: Lancaster AS) diy 2 cau) ll SOF lS 
179 |Calico CO) C8) ill ZO, sai A one 
185 |Ginghams: Amoskeag Oy 20) GlO) 27) 12 19 1G 
184 |Flannel: unbleached SOS), USE SIRO aS ee PA Gaal on alts 
183 |Flannel: colored ; i a oH 20 ee a 03 oy 

a : colate e ! : . : ; : ‘ 
RE ge KA BS TAL Ne casks aS PAl ean 
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TABLE VIII (Cont.) 


(8) | (9) 


1906-)1914—/1922-}1890-/1890- 


inclu-] ex- 
sive |clud- 

ing 
1914- 

1921 
37 SW 
.36} = .32 
<37||) 334 
40) .34 
41] .38 
.42| 39 
.46] .40 
.49) 41 
75\) wee 
78| 74 
2Oul) a7 
102 | med 
88} 187 
84] 88 
~89| 8s 
02) 01 
32) Reso 
Bertie 
2347 air 
.38} .41 
AS, Ge 
54) .56 
.69} 68 
389] Se 
5922 
O2\, 92 
93) 8 


(1) (2) (3) | (4) | (5) | (6) | (7) 
Ref. 1890-|1898- 
No. Commodity 1897 |1905 |1913 |1921 11925 |1925 1925 
Cloths and clothing (cont.) 
181 |Drillings: Pepperell 234] 24) 318) 9259) 67 
190 |Muslin: Fruit of the Loom -26 .36) .33] .48] .33 
180 |Denims «A(\) {Sal 98 0 Ag ees 
197 |Sheetings: 4-4 Pepperell R .36/ .30) .25} 64) 161 
191 |Muslin: Lonsdale eee d|| Mrs 52 eS) 
220 |Worsted yarns: 2-32’s 37) 36} (231) aSal eae 
192 |Muslin: Rough Rider -15} .47) 134) 167] .87 
221 |Worsted yarns: 2-40’s SPA A eh ll ash 
198 |Sheetings: 4-4 Ware Shoals al 61° 5.53) S06 
202 |Cotton yarns: carded, cones 10/1 Se SA yell kill as 
203 |Cotton yarns: carded, cones 22/1 .80} .68] .79} .88] .98 
228 |Silk: raw, Japanese extra-extra | .69/ .78) .85] .85] 98 
226 |Silk: raw, Japanese Kansai No. 1 18 ,,93] .85)-<_ 91) oR 
182 |Drillings: Mass. D 97] .98). 67). 73h Sa 
195 |Print cloths eel Hdl Atll| CR) Aoys 
Fuel and lighting 
244 |Matches .03] .01/ .00} .05! .02 
237 |Bituminous coal: New River LA cL) ahd tat meee 
249 |Petroleum: refined, 150° fire test <7} 22) © 10) 2pOh west 
238 |Bituminous coal: Pocahontas 2A 2281 7.48) 26) ep 
236 |Bituminous coal: Kanawha ofl) Sie ees) ao tes 
248 |Petroleum: refined, for export -64) .68] .27] (56) .48 
247 |Petroleum: crude -97/ 41) 124) .46l . 73 
239 |Coke OS 00] eon | m7 .98 
232 |Anthracite coal: broken 96) 98] <.58) 931 179 
235 |Anthracite coal: stove 96) °93) 588) oul ge 
234 |Anthracite coal: ege .99| 90] .84] .93! 1.00 
233 |Anthracite coal: chestnut 95} .93/ .89] .95] .98 
Metals and metal products 
272 |Saws: crosscut 00; .00/ .01/ .10} .o2! . 3 
287 | Trowels -00; .00/ .01/ .04/ .o2] | : 
273 |Saws: hand OT" 00) VOR 59) 2 Ogee : 
271 |Planes O03 eee O4 05mm .OO; : 
255 |Hammers :01) .05} 021 .00]” - ig) oe : 
250 |Augers 0S} .08} .07/ .20/ oo} | : 
252 |Chisels .06, .09) .08! .141 .04 : : 
274 |Shovels OZ) 05) 207 220 tole c 
253 |Door knobs -02| .07] -.06] .16) . 10 : . 
258 |Locks -03| .05| .07] 191 10 ‘ : 
251 Butts LL re) S| SPAN i , 
288 Vises OF) tr Ree Oe meen 507 ee : 
254 |Files 08) 510) 20;7 5 18\ 9 Oa) eee : 
280 |Steel rails Posies 00 14. 04. 
291 |Wood screws .11| .52} (08) 7 301 ss] mee : 
ae Copper: sheet -35] 214) 1291 167] 87] ‘aal | 
ead: pipe : ; 
AEE 21 38 47 7 .85] 49] 
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TABLE VIII (Cont.) 


! 

(1) (2) (3) | (4) 1 (5) | (©) | (7) | 8) | @) 
Ref. : 1890-/1898-|1906-|1914— ie ie 1890 
No. Commodity 1897 |1905 1913 |1921 1925 |1925 |1925 

inclu-| ex- 
sive | clud- 

ing 
1914- 

1921 

Metals and metal products (cont.) 
269 |Nails: wire SLE ST| OSI esole dG 48] 146 
267 |Bar iron: from mill, Pitts. 39) .43) 621 159] .30] ‘sol (47 
266 |Bar iron: from store, Phila. OL) 250) 31] 559] 54) eae as 
289 |Wire fence OF O27) ane 5) AG ull 60 
298 |Quicksilver -66) 50; 501 .72| 04 103] 61 
295 |Copper: wire : FOS). 07), 252) 2701/9. Sil ecole 
263 |Pig iron: foundry No. 2 Southern Od) E81)" 69) 5701 85) 273 58: 
259 |Pig iron: basic 61)" 84) 179] 68) 921” 75) as 
296 |Lead: pig -98/* .58} .781 .86] 94] ‘391 ‘89 
276 |Steel billets -99| 82! 68) 609). 60 .78| 81 
261 |Pig iron: foundry No. 2 Northern OMe ol 88 STON 6 OD .80} . 83 
260 |Pig iron: Bessemer -99| 92) 78! 63] a 87._ <3) ge 
293 |Copper: ingot 90} .82/ 194) .84] 94] _88] ‘89 
302 |Zinc: slab .96} .93} .96| .99] 1.00 .96} .95 
300 |Tin: pig .98| .99} 96] 95] 1.00 .97| 98 
299 |Silver 1.00) 1.00) 1.00} .97]/ .98 .99} 99 
Building materials 

349 |Putty OSS 1) 021 1h 204) sO7eOS 
308 |Maple: N. Y. 00; .16) .09} .23} .19] 13] “10 
355 |Zinc: oxide of La SOS 05173181) 23| oleae 
312 |Oak: white quartred, N. Y. ODI) 225i M1274) © 14! cts 
313 |Pine: white boards 08) 14] ~. 15} = 29): 20! | 1gtians 
323 |Shingles: cypress OT) O81) <37)" 239|, 12) ogee 
310 |Oak: white plain, N. Y. 06) .20) 5.31) .36} .27| 231) 850 
319 |Poplar: N. Y. OU) 24) 9225) 371 207/2. oA 
317 |Pine: yellow siding efi} <12) 210) .36) 283). 295) Bop 
354 |Lead: carbonate of -29| .22) .19| 36] .54| 90] 126 
321 |Spruce 25, .18) (14) 33] 83] . 99] "299 
345 |Glass: window, B 29) 38!" 525] 217) 147) 26) 99 
344 /Glass: window, A fA Ol y225! 151 17 eG mo 

335 |Doors PON 2S| 27 | 60) 35) 88 .30 

324 |Shingles: red cedar 209/ 09), 71| 81) .94| 24g|/ iso 

| 338 |Lime 548) 37) ..10) 39) 08) 44! as 
352 {Tar -O0l 201) 41] 361) 111, 258) 57 
327 |Brick $4510 2500) 77" 70l 2 62) Osco 
348 |Linseed oil -S1) .64/ .72) .96/ 1.00! .74| .68 
350 |Rosin .84; .80) .97/ .95} .98! .90 .89 
353 |Turpentine: spirits of 94) .98/ .98] 1.00] 1.00] .98] .97 

Chemicals and drugs 
357 |Acid: muriatic isi OS 02s. 37/6 14h 215i) moe 
363 |Alum ote OO| £00! <38he 10) 17) sede 
377 |Soda: bicarbonate of Se sl O20 430) Fah sian 
360 |Acid: sulphuric USI 12) “2 Odt 27) 25) 214613 
362 |Alcohol SLi LOW :.09|. (461 6-39) 2931 eG 
400 |Quinine p29 OO} 201 241 061.30) eae 
393 |Alcohol: grain Oe et (|e | eS 21 .40} .40 
396 |Glycerine .22; .29' .70/ .84| .62} .53] .43 
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TABLE VIII (Conc.) 

1 2 (3) | (4) | (5) | (6) | (7) | (8) | (9) 
ne Y 1890—|1998—|1996-|1914—|1922-]1890-|1890— 
No. Commodity 1897 |1905 |1913 |1921 |1925 |1925 |1925 

inclu-| ex— 
sive |clud- 

ing 
1924— 

1921 

Chemicals and drugs (cont.) 
381 |Sulphur 80; .74] 505) 217 14) .41 47 
397 |Opium 90} .88! .86}) .65} .25 76, .79 
382 |Tallow 99 97 94) .93 94 95 96 
House-furnishings 

425 |Nappies Ol eeOt 06] .17; .06} .06) .03 
414 |Kitchen tables 02 02 OS|aye22 14 08 05 
428 |Plates 03 07 OS eat 04 07 05 
426 |Pitchers 01 03} .08) .17 12 08} .05 
429 |Teacups and saucers 03/ .07) 06] -1'3| 304) S07 
405 |Bedroom chairs 03 07 06} .22 08 09 06 
412 |Kitchen chairs 02 09 5/225 10 10 06 


Carpets: Brussels 
Carpets: Wilton 
Tumblers 

Bedroom sets 

Sheeting: 10-4 Wamsutta 
Carpets: Axminster 
Tickings: Amoskeag 
Sheeting: 10-4 Pepperell 


Miscellaneous 
Tobacco: smoking 
Tobacco: plug 
Paper: wrapping, Manila 
Starch: laundry 
Leather: calf 
Leather: harness oak 
Leather: sole oak 
Paper: newsprint 
Leather: sole oak, scoured backs 
Rope 
Jute 
Cottonseed meal 
Rubber 
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TABLE IX 


AVERAGE ANNUAL Rates or CHANGE IN Prices and Purcuasinc Power or Com- 
MODITIES, AT WHOLESALE, 1896-1913 


(Commodities arranged within each group in order of magnitude of measures of change) 


(1) (2) (3) (4) 
Ref. Average Average 
No. Commodity annual rate] annual rate 
of change of change 
in price, in pur- 
1896-1913 chasing 
power, 1896- 
1913 
Per cent Per cent 


Farm products 
53 |Rice — .15 — 
49 |Onions 01 = 
59 |Wool: medium 

17 |Sheep: ewes 

56 |Wool: fine clothing 
Sheep: wethers 
Milk 


Wheat 

Cattle: choice to prime 
Cattle: good to choice 
Hides 


TIN OANRWWROOCOCARNEOARAQNO 
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Foods 


25 
38 
I 


| 


Mr rOCDKARAQRRDE NDAD 


Sugar: raw 


Bread: Cincinnati 

Molasses 

Flour: wheat, winter straights 
Starch: corn 

Flour: wheat, standard patents 
Salt 

Apples 

Mutton: dressed 


Pehl ali als 


LE Or ee a er ree 
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TABLE IX (Cont.) 


2 (3) (4) 
Ref a Average Average 
No. Commodity annual rate | annual rate 


of change | of change 
in price, in purchas- 
1896-1913 | ing power, 
1896-1913 

Per cent Per cent 


Foods (cont.) 
111 |Crackers: oyster 
129 |Currants 
116 |Salmon 
130 |Prunes 
64 |Beef: fresh 
109 |Coffee 
117 |Flour: rye 
114 |Herring 
95 |Butter: creamery extra, St. Louis 
89 |Butter: creamery extra, N. Y. 
90 |Butter: creamery firsts, N. Y. 
69 |Hams: smoked 
139 |Meal: corn, fine white 
99 |Cheese 
136 |Glucose 
113 |Cod 
140 |Meal: corn, yellow table 
68 |Beef: salt 
75 |Pork: cured, Rough sides 
76 |Pork: cured, short clear sides 
138 |Lard 
158 |Cottonseed oil 
74 |Pork: cured, salt mess 


Cloths and clothing 


188 |Women’s hosiery: silk mercerized — 
226 |Silk: raw, Japanese Kansai, No. 1 — 
223 {Linen shoe thread 

228 |Silk: raw, Japanese extra-extra 
189 /Women’s hosiery: single thread 
192 |Muslin: Rough Rider 

214 |Underwear: union suits 

179 |Calico 

212 |Trousering 

218 |Poplar cloth 

166 |Men’s shoes: black calf 

199 |Cotton thread 

187 |Men’s hosiery 

193 |Muslin: Wamsutta 

213 |Underwear: shirts and drawers 
186 |Ginghams: Lancaster 

219 |Sicilian cloth 

220 |Worsted yarns: 2-32’s 

177 |Women’s shoes 

198 |Sheetings: 4-4 Ware Shoals 

203 |Cotton yarns: carded, cones 22/1 
221 |Worsted yarns: 2-40’s 

206 |Flannels: white 
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TABLE IX (Cont.) 
a a 


(1) (2) (3) (4) 
Ref. Average Average 
No. Commodity annual rate | annual rate 


of change | of change 
in price, | in purchas- 
1896-1913 | ing power, 
1896-1913 

Per cent Per cent 


Cloths and clothing (cont.) 
217 |Storm serge 
191 |Muslin: Lonsdale 
197 |Sheetings: 4-4 Pepperell R 
190 |Muslin: Fruit of the Loom 
174 |Men’s shoes: vici kid 
209 |Suiting: clay worsted, 16 oz. 
173 |Men’s shoes: chocolate elk 
210 |Suiting: Middlesex 
211 |Suiting: serge, 11 oz. 
208 |Suiting: serge, 94 oz. 
185 |Ginghams: Amoskeag 
202 |Cotton yarns: carded, cones 10/1 
184 |Flannel: unbleached 
196 |Sheetings: 4-4 Indian Head 
180 |Denims 
195 |Print cloths 
181 |Drillings: Pepperell 
216 |French serge 
183 |Flannel: colored 
215 |Broadcloth 
182 |Drillings: Mass. D 


Fuel and lighting 


Nd & 


We die teed alah | 
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244 |Matches 

239 |Coke 

238 |Bituminous coal: Pocahontas 
249 |Petroleum: refined, 150° fire test 
248 |Petroleum: refined, for export 
235 |Anthracite coal: stove 

237 |Bituminous coal: New River 
232 |Anthracite coal: broken 

236 |Bituminous coal: Kanawha 
234 |Anthracite coal: egg 

233 |Anthracite coal: chestnut 

247 |Petroleum: crude 


Metals and metal products 


WHDNNNORR 
AWNRFOONFOOMDdy 


282 |Steel sheets 
274 |Shovels 

289 |Wire: fence 
299 |Silver 

269 |Nails: wire 
287 |Trowels 
273 |Saws: hand 


Hee Pel 


AMBWWN DOF DB in ~700 
b de 
AWODORRNUITIOO 


298 |Quicksilver 
272 |Saws: crosscut 
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TABLE IX (Cont) 


1 2 (3) (4) 
BoP e Average Average 
No. Commodity annual rate | annual rate 

yes of change 
eg ae 4 purchas- 

in price, | 5, g power, 
1896-1913 | 1896-1913 
Per cent Per cent 


Metals and metal products (cont.) 


295 |Copper: wire 6 1h. 7) 
267 |Bar iron: from mill, Pittsburgh a ——— I bee: 
297 |Lead: pipe 8 SSeS 
266 |Bar iron: from store, Phila. 9 —1.4 
280 |Steel rails 9 ten 
293 |Copper: ingot 1.0 Jes 
259 |Pig iron: basic a0 15 
276 |Steel billets at —1.2 
255 |Hammers ipsa | —1.2 
294 |Copper: sheet ie) —1.1 
261 |Pig iron: foundry No. 2 Northern 1.3 aa 
296 |Lead: pig ies —120 
260 |Pig iron: Bessemer 1.4 Se. 
271 |Planes 1.4 == 
263 |Pig iron: foundry No. 2 Southern dea/ — .6 
251 |Butts eee — 67 
301 |Zinc: sheet Dal ed 
302 |Zinc: slab Dee sl 
288 |Vises 2.8 a 
252 |Chisels Ba0 a 
258 |Locks 4.2 Log 
253 |Door knobs 5.0 256 
250 |Augers Sed: 3.0 
300 Tin: pig 5.6 322 


Building materials 
330 |Cement: Portland 


—4 
349 |Putty ==! 
343 |Glass: plate, 5-10 sq. ft. = 53) 
345 |Glass: window, B —3 
342 |Glass: plate, 3-5 sq. ft. —2 
344 |Glass: window, A —2 


327 |Brick 
354 |Lead: carbonate of 
308 |Maple: N. Y. 
355 |Zine: oxide of 
335 |Doors 
323 |Shingles: cypress 
324 |Shingles: red cedar 
353 /Turpentine: spirits of 
348 |Linseed oil 
338 |Lime 
310 |Oak: white, plain, N. Y. 
312 |Oak: white, quartered, N. Y. 
321 [Spruce 
317 |Pine: yellow siding 
a 


I: 
319 /Poplar: N. Y. 
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TABLE IX (Conc.) 


(2) (3) (4) 
: Average Average 

Commodity annual rate} annual rate 

of change | of change 
in price, | in purchas- 

1896-1913 | ing power, 

1896-1913 

Per cent Per cent 

: Building materials (cont.) 

Pine: white boards 0 
Z 


(1) 
Ref. 
No. 


Chemicals and drugs 
Alcohol: wood - 
Quinine — 


RRODDOOUNRA WH 
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House-furnishings 


Knives and forks — 
Carvers == 
Sheetings: 10-4 Wamsutta 
Teacups and saucers 
Plates 

Nappies 

Carpets: Brussels 
Carpets: Axminster 
Blankets: woolen 
Carpets: Wilton 
Sheetings: 10-4 Pepperell 
Tickings: Amoskeag 
Kitchen: chairs 

Kitchen: tables 

Blankets: cotton 
Bedroom: chairs 
Bedroom: sets 
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Miscellaneous 


tr 


Paper; newsprint 

Paper: wrapping, Manila 
Tobacco: plug 

Tobacco: smoking 

Rope 

Starch: laundry 

Leather: sole oak, hemlock 
Leather: harness oak 

Leather: calf 

Leather: sole oak, scoured backs 
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Cottonseed meal 
J ute a 
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TABLE XI 


Measures Descriping Cycirican Movements In THE WHOLESALE Prices or 24 
REPRESENTATIVE ComMMODITIES 
1890-1925 


(1) (2) (3) (4) (S) (6) (7) (8) (9) (10) 


Periods Devia- Devia- Dura- |Dura- | Dura- Percentage Change Index 
tion of tion of tion of |tion of | tion of | Rise as | Rise as | Fall as| of cy- 
low high rise fall cycle |per cent|per cent|per cent] clical 
from | from low to | of pre-| of en- | of pre-| varia- 
refer- | refer- low eae suing | ceding | bility 
ence ence ow high high |(8)+(9 
date! | date! : : Say 
2 
mos. | mos. | mos. | mos. | mos. 
| 
13 Catile: steers, choice to prime 
1-2 |4+1 0 8 15 23 ADs || Pili | B53 | 2B. 
3-4 |—10 = © 11 13 24 Som BOS) 30.4 28.4 
5-6 |—12 |— 6 41 6 47 598.4] 36.9] 16.4] 26.6 
7-8 |—15 |—2 28 11 39 47.9 | 32.4| 35.61 34:0 
9-10" |—=12>) |= 3 48 7 SS SAO BEAN WS |) BO.2 
11-12 0 + 2 28 11 39 AES) || COs | P56 |) 23.0 
13-14 |— 1 +12 40 7 47 Gie@O || 407 || AO | s07/ 
15-16 |+ 5 +4 45 5 50 IGS || BI | WOO || go, il 
17-18 |}+4 |—6 5 19 24 20.4 LAO | 68x83: || SEQ il 
19=20 |= 7 15, 17 5 22 AO || 3B |) BOD \) D7. 
21 —14 
Averages? |— 5.5 |— ou BY il DOF Se 0 [eS 2,071" (32.0) | 226. talons 
16 Hogs: light 
1-2 |—5 0 14 24 38 LE7. 4 | 554-0:|/ SOR (e520 
3-4 |—1 == &§ 5 14. 19 PA} 2207 SOMO) 29.6 
: 5-6 {(— 8 0 43 8 51 UD) 42.0 UY, Diet 
7-8 |—7 |—1 21 Dy 48 KOE | SG.0 | All || B8.§ 
910 |+5 |—8 26 12 38 96:4 | 36.1 | 38.8] 37.4 
11-12 0 |j—1 25 14 39 143.2-| 58.9} 42.6| 50.7 
13-14 |—1 |—2 26 29 55 Swe | SEE OT Ry) || ski Zl 
15-16 |+13 0 33 4 37 ZZ AS OS 9 seal Seon ee eo 
17-18 |— 1 |—10 6 28 34 ASK |) PRP | SOS | ZS 
19-20 |—2 |—9 8 17 25 Sof || SS. ] BLO | go.8 
21 — 6 
Averages |—— 172 |— 3-4 | 20.7 | 17.7) 38.4] 83:4 | 41.1] 37°11 301 
— 3.8 


1(The figures in columns (2) and (3) indicate the number of months by which the price turns of specific 
commodities precede (—) or lag behind (+) the major turns of the genera] price index. The symbols I. C,, 
C, S and R represent, respectively, irregularly constant, constant, sagging and rising prices. The dates of 
the reference points are given on page 81 of the text. For a detailed explanation of the method employed 
and for an explanation of the periods, see text pp. 78-82. 

2For explanation of the second set of averages see points 3 and 5, pages 89-90. 
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TABLE XI (Cont.) 
1 2 (3 4 5) (6) (7) (8) (9) (10) 
Peviods Dee Deja. autre a Dura- | Percentage Change Index 
tion of | tion of | tionfof | tion of | tion of | Riseas | Rise as| Fall as| of _cy- 
low high rise fall cycle |per cent|per cent|per cent clical 
from | from low to | of pre-| of en- | of pre- varia- 
refer- | refer- low | ceding | suing ceding | bility 
ence | ence low high | high |(8)+(9) 
date date ——— 
2 
mos mos. | mos mos mos 


7- 8 

9-10 
11-12 
13-14 
15-16 
17-18 
19-20 
Pil 


verages |+- 3.2 


—9 —10 8 30 38 S120 33.8 63.6 48.7 
—5 —i7 5 8 13 10n0 43.2 3523 39.2 
—18 0 53 19 72 132.9 Siew 46.3 Ah hey) 
+4 —§ 6 18 24. 76.2 43.3 49.4 46.3 
— 8 — 6 41 8 49 107.8 51.9 41.2 46.5 
—2 — 1 27 i7/ 44 118.0 lyshel 56.7 yey a 
+2 —5 20 4 24. 83.0 AS 4 eo 2e9) SOT 
SS a 56 17 73 283.9 74.0 Soi 63.3 
+7 — 1 if 14 21 101.4 50.4 Sie 65.7 
—i7 0 22 2 24. 181.4 64.5 36.4 50.4 
—12 

74,07) 24-5 iS}, 7 tes |) aa Silas 49.6 50.7 

— 3.9 

25 Cotton 
—2 —2 9 26 35 AN | 29.4 42.3 Sons 
— 1 0 8 37 45 63.3 38.8 40.9 39.8 
+18 +5 22 14 36 93.5 48.3 23.9 36.1 
+4 +17 28 10 38 OS 48.4 ayeie ii O10 
Ou |=" 2 31 16 47 86.5 46.4 30.7 38.5 
+10 +4 20 16 36 80.1 44.5 43.8 44.1 
+ 6 +1 22 14 36 49.5 SBintl 45.8 39.4 
+1 0 45 5 50 Sills 7/ 78.8 26.5 52.6 
WO [Rs al 14 11 25 O22 38.0 1220 a i! 

past + 8 33 203.4 67.0 

+ 3.0 23/09 16.5 Bish re |} ilikLs 47.3 42.2 44.7 

+ 3.3 

42 Hides 

se —5§ 3 21 24 30.5 2} (ih 47.4 Sone 
— 9 —2 14 8 22 164.1 (A i 50.5 56.3 
—13 —4 44 7 St 108.6 Sy 24.4 Jee 
—12 —1 26 18 44 42.7 29.9 29.5 PAS af 
—4 —10 33 15 48 56.8 SOc 42.8 39.5 
+1 — 5 20 17 37 90.7 47.6 29.2 38.4 
—2 —10 19 6 25 56.9 36.3 16.9 26.6 
—18 —10 54 4 58 HADES 52.9 PASS iS Soe 
—1l1 — 9 17 20 37 97.7 49.4 80.6 65.0 
i —5 19 18 37 Day y/ mie 1 47.8 SD, 

— a 24.9 13.4 38.3 88.6 44.6 39.5 42.0 


Averages ie 7.0 
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TABLE XI (Cont.) 


(1) (2) (3) (4) (S) (6) (7) (8) (9) (10) 


Periods Devia- Devia- Dura- Dura- | Dura- Percentage Change Index 
tion of tion of tion of | tion of | tion of | Rise as| Rise as| Fall as | of cy- 
low high rise fall cycle |per cent|per cent|per cent! clical 
from | from low to | of pre-| of en- | of pre-| varia- 
refer- | refer- low | ceding | suing | ceding bility 
ence ence low high high }|(8)+(9) 
date date ——— 
2 
mos. | mos. | mos. | mos. | mos. 
47 Milk 
1-2 {+2 0 7 16 23 WAS I SSS || AB fp El Si 
3-4 |—9 + 3 19 29 48 63.9 | 39.0] 41.7} 40.3 
S—- 6 |+13 + 8 30 6 36 sme || Ca Sens || 7.3: 
7=8 |—1 + 2 18 30 48 87.5 46.7 46.7 46.7 
9-10 |+11 +14 42 6 48 100.0 | 50.0} 43.8] 46.9 
11-12 |+16 + 8 18 6 24 hoe) |F Leathe || AL 
13-14 0 |—9 18 17 35 70.0 | 41.2] 37.4 | 39.3 
15-16 |— 6 + 3 SS) 4 59 PESO Teil || SES | AD 
17-18 |+ 2 +19 32 6 38 Ss || AO | sis83 || Oe 
19-20 |+ 5 + 6 16 9 25 Spice) || SSR || SAP |! BI 
21 + 1 
Averages |+ 3.1 |+ re 25.5 WD) | BE || GOSS | CEE ROS ane 9 
a Or 
56 Wool 
1-2 0 + 2 11 26 37 10.0 ely Ayeik || Bk 3 
3-4 |+ 3 + 6 10 5 15 13.7 || U8. || alO.S toot 
5-6 |I—8 |—2 41 16 57 1OS29 | Sole 4 | 30E08|aeA On 
7-8 |—1 R Syl 121 46.9 | 32.0 
9-10 R- |j—25 70 PIED) || Bi 
11-12 Ss NS) 
13-14 |+ 1 —13 13 17 30 14.3 (ey i ADE |) -SIGae! 
15-16 |—10 + 3 59 1 60 2ASA Sal eOSn OM mn LocAe |e an 
17-18 |—1 — 1 15 18 33 Shes |] ES | OS || LOC 
19-20 |— 3 +1 19 13 32 ODOT AS 2s 24510 eesonl 
21 0 


Averages |— 2.1 |— 3.6] 27.4] 20.7] 48.1 69.8 | 34.0] 30. 
Ge PHEO | atl teth IP RISTO =7Riea 


226 Silk: raw, Japanese, Kansai No. 1 


1-2 |—7 + 2 18 14 32 Ses | 268 | SOS SS.8 
3-4 |—9 +1 17 6 23 Pesto, | V2 AE IC OUR a Ie} 
5-6 |—-12 |—4 43 14 Sif (Se || COA) a | Ga 
7-8 |—5 +5 25 16 Al I NN DRT 18.2 | 20.4 
9-10 0 |j—5 34 12 46 GO. Soa) Sei | S78 
11-12 }+ 3 |-13 10 32 42 LIRAD |e LS 23) 30220 One ONG 
IS=14 iS) i ft 2 16 37 35 Tf 19.2 DOS 24.2 
15-16 |+ 1 + 2 47 2 49 ALO) O90 187 esses 
17-18 |— 1 —4 12 6 18 L991 66.56" | 7229 | 69k 
19-20 |—18 /+ § 38 8 46 2 TEN) ESO SxleOs || S270 
Pil — i 

Averages |— 4.0 |— 1.2 2Oe5 ASO Alp GREG Tana: 37.0 35.4 36.2 

— 1.6 
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TABLE XI (Cont.) 


(1) (2) | _@) (4) (S) (6) (7) (8) (9) (10) 


Periods | Devia-| Devia-| Dura- | Dura- | Dura- Percentage Change Index 
tion of | tion of | tion of | tion of | tion of Rise as | Rise as] Fall as of cy- 
low high rise fall cycle per cent|per cent|per cent clical 
from | from low to | of pre-| of en- | of pre- | varia- 
refer- | refer- low | ceding | suing ceding | bility 
ence | ence low high | high |(8)+(9) 
date date — 
mos. | mos. | mos. | mos. | mos. 


283 Anthracite coal 


12 | 23 —4 8 35 43 40.4 28.8 41.4 Joe 
3-4 |+ 6 +13 14 14 28 46.6 Sis 14.6 P53} 92 
5-6 |/+ 8 +10 37 14 51 32.0 PY 1.4 17.8 
(ee oe) le OE 
9-10 IC KC. 
11-12 ie eG: 
13-14 |+ 1 rC 
15-16 |+413 R 
17-18 R R 
19-20 Te Cl aR: 
21 EKOp 
Averages |+ 5.7 |+ 6.3 19.7 21.0 | 40.7 Sond 28.3 22.5 25.4 
SOS 
287 Bituminous Coal 
1-2 |—14 +13 36 15 51 18.8 15.8 Aa 18.4 
3-4 |-+ 3 +16 20 13 33 Deu 201 15.8 18.4 
S—- 6 |+410 Strike 55 149 525.0 84.0 
f= & |e 8 0) 94. (320 78.5 
9-10 S S 
11-12 |+30 +11 7 10 iby) ikea 10.0 Onn 8.3 
13-14 |+ 7 + 3 D3 8 31 21.4 17,6 13.6 15.6 
15-16 |— 3 —14 35 3 38 159.6 O1N5 41.8 Sie 
17-18 |—16 + 7 38 16 54 116.8 53.9 48.7 Oles 
19-20 |+ 3 — 3 9 Ral 40 102.3 50.6 50.1 50.3 
21 +14 
Averages |-+ 4.2 |+ 4.1 He 9) PRT v Oued 22g 39.3 33.8 3605 
+ 6.4 |-= 6,7 24.0 ike), 7 Sih O5e2 32.9 28.2 30.5 
289 Coke 
iW) [et sir ill 3 14 U7 8.6 7.9 SHS 29.7 
3= 4 |—10 +16 33 3 36 104.3 Sul sal 255 38.3 
5-— 6 0 0 35 11 46 167.9 G20 49.9 56.3 
7-8 |—4 se 8 24. 16 40 IOs 3 53.0 64.2 58.6 
9-10 0 — 8 31 20 51 150.3 60.1 58.1 59.1 
11-12 /|+ 8 — 6 12 25 By 2050 | Aye (EAS 6 46.5 
13-14 {+ 5 — 8 14 22 36 137.4 57.9 Si/ 9) S/O 
15-16 O |—14 32 29, 54. 690.3 87.4 68.7 78.0 
17-18 |+ 3 + 3 15 16 31 304.9 U8 82.4 78.8 
19-20 |— 1 — 8 8 23 il 385.5 ORS 77.8 78.6 
21 + 1 
Averages |+ .8 |— 1.9 20.7 in? 37.9 | 215.92 Doee OSeZ 58.2 
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TABLE XI (Cont.) 


COP e 2). 1G) (4) (S) (6) 7 8 9 10 
Periods | Devia- Devia- |} Dura- | Dura- | Dura- (eee Chace ee 
tion of tion of | tion of | tion of | tion of | Rise as | Rise as | Fall as | of cy- 
low high rise fall cycle |per cent!per cent|per cent| clical 
from | from low to | of pre-| of en- | of pre- | varia- 
refer- | refer- low | ceding | suing | ceding | bility 
ence ence low high high |(8)+(9) 
date | date ee 
2 
mos. | mos. | mos. | mos. | mos. 
247 Petroleum: crude 
1-2 |4+ 5 +16 20 2 22 73.9 | 42.6 OFS) | 2680 
3-4 I—7 |—6 8 33 Al WA | Sov | Coa |) SO,2 
S-6 |/+8 |—1 26 15 41 1X6) || Ol || Sis |) ZO.<¢ 
7-8 |—1 +14 30 21 5 79.4 | 44.3] 32.6] 38.4 
9-10 {+14 +19 44 OL 75 40.2 Iss. Uf 27.0 27.8 
11-12 S S 
13-14 |+ 6 +7 28 16 44 es || IO) i eK | 2870 
15-16 |+ 9 R 64 72 SLOW! “de 
17-18 R +7 8 il || 7055 
19-20 j—5 |—1 19 8 Pai (dee || AY | ZO 2il-© 
ot —i7 
Averages |+ 2.4 |+ 6.9] 29.9] 16.7] 46.6 | 124.4] 50.1] 39.9] 45.0 
sp OO |) BOO || weed | Sd.a | OLD |), AG 2 |) AS | Aw 
259 Pig iron. basic 
1-2 |+11 + 5 3 Pil 24 2.9 De |) AYO || iil.4 
324 I+ 1 0 6 33 39 2058 = 17 2° 1/224 ions 
5-6 |+14 |—3 18 21 39 AD | S30 |) 85.0 |) 26:8 
7-8 |+ 3 +1 13 20 33 COL || Sider ||) SO.O |) B38 
9-10 0 |j—9 30 19 49 84.1] 45.7] 38.2] 41.9 
11-12 |+6 |—3 17 25 42 TAS OE Sa | 2a ss | eel, 
13-14 |+8 [| 8 11 BD 33 Psiees ||) TRG Reet) Oil a 
15-16 0 |—14 32 Di 59 C0 || ie | S160 |) 03.6 
17-18 |+ 8 +4 itil 17 28 88.4 | 46.9 | 63.4] 55.1 
19-20 |+1 |—7 if 25 32 Sire || Sia] Zeltss |. ah. 7 
21 + 4 
Averages |+ 5.1 |— 3.4 | 14.8 | 23.0] 37.8 | 82.2] 35.9] 36.0] 35.9 
— 2.2 
293 Copper: ingot 
1-2 |—2 |[|-1 10 17 Pil NOEG |p WE) PN BOD 
3-4 |—9 0 16 iil 27 36.9 | 26.9] 14.3 | 20.6 
5-6 |—8 |—11 32 40 Ue 83.3 | 45.5 | 40.5] 43.0 
7-8 |+14 + 6 7 8 15 BRA | VAS MOO I Bil 
9-10 |—7 |—5 41 23 64 HOS! | SAO Og SOs 
11-12 |+14 |— 2 10 15 25 B05 3) |) ihe 9.5 
13-14 |—1 |—1I1 17 25 42 46.3 | 31.6} 36.4] 34.0 
15-16 0 j|—18 28 24 o2 ID | SOMO Se | CSC 7 
17-18 |+1 |—9 5 24 29 SION | 2S3)S0 |S eds |e eles 
19-20 |— 5 0 20 15 35 AATA | “3058 | 26.6 | 92887 
21 +1 
Averages |— .2 |— 5.1 isG (a0 |) 68,8 |0 65-0 |) 3326 |) 33.2 | 33.4 
— 3. 
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TABLE XI (Cont.) 
1 2 3) (4) (5) (6) (7) (8) (9) (10) 
oe Doe Dene Dura- | Dura- | Dura- Percentage Change Index 
tion of | tion of | tion of |tion of tion of | Rise as| Rise as | Fall as| of cy- 
low high rise fall cycle [per cent|per cent |per cent clical 
from | from low to | of pre-| of en- | of pre-| varia- 
refer- | refer- low | ceding suing | ceding | bility 
ence | ence low high high |(8)+(9) 
date | date aa 
2 
mos. | mos mos mos. | mos. 
195 Print cloths 
= 9 |= — 2 16 27 43 42.6 29.9 38.6 34.2 
3- 4 0 0 7 31 38 3122 23.8 40.4 32.1 
3-6 |-+12 —= 3) 20 17 37 O22 48.0 34.2 41.1 
(3 (aa +17 33 14 47 63.9 39.0 33.5 36.2 
9-10 |+10 0 29 ils 40 97.4 49.3 42.9 46.1 
11-12 j+ 7 — 2 17 Z| 38 41.7 29.4 28.0 28.7 
13-14 [4+ 5 — 9 13 24 37 3920 25.9 SHES 30.6 
15-16 | -- 4 a5 40 11 51 436.9 81.4 SLL 66.2 
17-18 |4+ 1 — 1 13 15 28 157.8 61.2 73.9 67.5 
19-20 |— 6 + 8 29 88.4 46.9 
21 iS) 
Averages |+ 2.0 Se a8 Le 19.0 39.9 | 108.7 43.5 42.0 42.7 
+ 9 
210 Suiting: Middlesex 
1- 2 C {+4 54 S253 
3- 4 S N) 
3-6 |+ 7 C 120 144 63.3 | 38.8 
7- 8 0 R 
9-10 R |/+2 24 7.9 | B33 
11-12  |+-22 — 1 3 28 31 Dae 5.4 11.4 8.4 
13-14 |413 —1 13 12 oR) 6.1 Oi 8.6 (il 
15-16 |— 3 + 4 53 +f SY 196.9 66.3 10.5 38.4 
17-18 |4+ 3 + 1 13 IN 35 17.6 15.0 37.0 26.0 
19-20 |+ 3 +13 a) 4 29 30.2 2352 2.4 12.8 
Py + 3 
Averages |-+ 6.0 Sse! eyed Ziel Dono Lysis} SY SS Ff 20e4 
T5905) 21585) 1oareh nanan SS 2oed| 1350 Rt SeO 
269 Nails: wire 
= Wel) + 3 3 20 23 458 7.0 33.1 20.0 
3-4 |— 9 +13 22 25 47 TOS 54.4 Sie DOA 
os ¢ me g 16 55 71 144.4] 59.1] 485 53.8 
Calg) ae 7 + 8 43 11 54 26.5 20.9 20.9 20.9 
11-12 |+15 + 3 14 17 31 14,7 12.8 Wo) 1553 
13-14 |+ 6 ed 19 18 37 18.8 15.8 14.5 15.1 
15-16 |+ 2 —11 33 23 56 IBV. OS} 60.4 18.3 39.3 
Li=18>) 7) * ees h) 29 34 37.3 | 279) Sacer, 36.4 
19-20 |+ 6 [412 21 7 28 24.0] 19.4 8.1 LSS. 7 
PX =o) 
Averages |4- 7.1 a ; : 19,6} (22.8 | 49 3 60.5] 30.8] 29.3 30.0 


; 19-61 18.7) 38.7] 60.5 |eagee 26.9] 288 
—————— 0 ee eee 
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TABLE XI (Cont.) 
ee ee 
(1) (2) (3) (4) (S) (6) (7) (8) (9) (10) 
Periods | Devia- Devia- | Dura- | Dura- | Dura- Percentage Change Index 
tion of tion of tion of | tion of | tion of | Rise as Rise as | Fall as | of cy- 
low high rise fa cycle |per centiper cent per cent} clical 
from | from low to | of pre-| of en- | of pre-| varia- 
refer- | refer- low | ceding suing | ceding | bility 
ence | ence low high | high |(8)+(9) 
date date ——— 
Ze 
mos. | mos. | mos. | mos, | mos. 
: 
296 Lead: pig 
1-2 (47 “\4+2 4 21 25 S285l) 8310 2592 | taco 
3-4 5 )—2: | 2 7 13 20 17.4] 14.8] 23.5] 19.1 
S68 |4 1 44 20 64 1206: |" 42.1 | 1514 Woe 
mW —s\4 6: |4- 6 15 5 20 16:8: © 14.3 | 4203] (een 
10 }—10 |= 7 42 10 52 55.2: 1" 35.6 |. 42.0'| 4918 
evar 1 3 24 26 50 278 | Oleg | 5 tS eanl ee ieng 
13-14 |+ 9 —11 7 745) 32 BUS) 21.6 31.4 26.5 
15-16 0 —15 31 23 54 228.5 69.6 SH. 7 62.6 
17-18 |+ 3 ie 10 12 Ape 80.4 44.6 55.4 50.0 
19-20 |—10 +12 37 3 40 126.8 55.9 AB). 7) 39.8 
7A + 1 
Averages |— .5 |— 1.9 ASA 15.8 | 37.9 66.2 32.8 30.0 31.4 
—- 4 
300 Tin: pig 
1-2 |—4 |—8 5 33 38 9.1 8.4] 38.9] 23.6 
3-4 0 + 1 8 11 19 10.9 9.8 12.9 jUles) 
5S-6 |—7 el Al 22 63 169.7 62.9 33.6 48.2 
7-8 !+ 6 + 5 14 16 30 35.4 26.2 16.6 21.4 
9-10 0 — 5 34 8 42 67.5 40.3 37.8 39.0 
11-12 |—1 +14 41 4 45 80.4 44.6 16.8 30.7 
13-14 |+ 4 — 8 15 21 36 251 20.4 38.5 29.4 
16a 4 43 18 61 | 224.6| 69.2] 46.0| 57.6 
ee 9 4 2 19 21 17 AN 1456 | S81 hes6s 
19-20 |— 5 +10 30 4 34 98.1 49.5 19.3 34.4 
21 0 
Averages |+ .1] 0 23.3 | 15.6] 38.9| 73.8] 34.6] 31.8] 33.2 
+ .4 
166 Shoes: men’s 
1-2 C C 
5- 6 
7-8 j|—7 R 7D 96 20.1 16.7 
9-10 C —10 24 3.8 10.2 
11-12 |+410 0 16 24 40 8.9 8.2 156 4.9 
13-14 |+410 R 97 128 220.0 | 68.7 
15-16 IR R 
17-18 R 0 31 33.9 | 51.3 
1976 2|411° |= 3 i 23 24 Sal p33) | rhe Ge le aoe 
21 a © 
BPO) gi tosis. 5119 7210 | 43.011 24.21 11.0 |-a7.6 
eee ee 505 182,0) 6.0) 5 71-110) 33 
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TABLE XI (Cont.) 


(1) (2) (3) (4) (S) (6) (7) (8) (9) (10) 


Periods |Devia- | Devia-} Dura- | Dura- | Dura- Percentage Change Index 
tion of | tion of | tion of | tion of | tion of | Rise as] Rise as Fall as of cy- 
low high rise fall cycle {per cent}per cent|per cent clical 
from | from low to | of pre-| of en- | of pre-| varia- 
refer- | refer- low | ceding | suing ceding | _ bility 
ence | ence low high | high |(8)+(9) 
date | date _—— 
2A 
mos. | mos. | mos. | mos. | mos. 


276 Steel billets 


1-2 |+ 9 + 2 2 21 23 5.4 Sina 34.9 20.0 
3-4 |—2 — 1 8 20 28 64.6 39.3 42.7 41.0 
5- 6 0 — 6 29 12 41 197.3 66.4 59.5 62.9 
7-8 |—9 —4 20 28 48 OD si 48.1 39.8 43.9 
9-10 |+ 3 —5§ oul 26 57 55.4 35.6 24.1 29.8 
11-12 |+17 — 1 8 21 29 19.6 16.4 30.0 2ae2 
13-14 |+ 6 —5 16 20 36 48.1 32nD Sie) 5c) 32.9 
15-16 |+ 1 —14 31 OM 58 426.3 81.0 61.5 7180 
17-18 |+ 8 =+- 2 9 20 29 62.3 38.4 Bey 46.8 
19-20 |+ 2 0 13 19 317) 60.7 37.8 a Veal 29.4 
21 +5 
Averages |+ 3.6 |— a 16.7 21.4 sree tl |] WOK} 9) 40.1 40.2 40.1 
280 Steel rails 
1-2 |—-17 ——2 24 30 ] 54 a8 5,0) 26.7 15.8 
3-4 |+ 3 +14 18 23 41 Died 21.4 39.3 30.3 
5S- 6 |+18 + 4 21. 8 29 105.9 51.4 PT it 38.5 
de |e 8 C 214 224. ole Ss S27 
9-10 C Cc 
11-12 C C 
13-14 C C 
15-16 |+18 ip 8 10 18.2 35.4 
17-18 |+410 + 6 11 22 33 16.7 14.3 23.8 19.0 
19-20 |+ 8 C Tiss 0 
21 Cc 
Averages |+ 5.3 |+ 5,2 Gh sta) 18.6 76.2 ENS 25.3 26.7 26.0 
a8) 18.5 18.6 Some S25) 19.8 204i PL) 
297 Lead pipe 
1-2 S S 
3- 4, C C 
Ye eee age 40 8 48 55.6,| 35.7 | 1724 leegons 
7-8 |—6 SP Dl 16 43 2302 18.9 20.0 19.4 
9-10 |+ 1 —5 33 10 43 57.9 36.7 EEO SSS 
11-12 |+1 |—1 24 27 51 28.5 | 22.9 | 910.3 feehaes 
13-14 |+12 —11 4 27 31 20.0 16.7 AAW || 20.3 
15-16 |+ 2 —14 30 DD, 52 194.6 | 66.1 50.4 58.2 
1-18 |+3 |+ 3 15 12 whi 64.6} 39.3.) 251.5 tase 
19-20 |— 5 0 20 3 23 85.8 46.2 15} 483 29.7 
Phi —11 
Averages |— .8 |— 2.6] 24 1 15.6 39.7 66.3 35n2. 28.6 oh) 
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APPENDIX 527 


TABLE XI (Conc.) 


(1) (2) (3) (4) (S) (6) (7) 8) 9 10 
Periods Devia- | Devia-| Dura- | Dura- | Dura- eo Cites nae 
tion of | tion of | tion of {tion of | tion of Rise as| Rise as{ Fall as] of cy- 
low high rise fall cycle |per cent/per cent|per cent] clical 
from | from low to | of pre-| of en- | of pre-| varia- 
refer- | refer- low | ceding} suing ceding | bility 
ence ence low high high |(8)+(9) 
date | date ——— 
2 
mos. | mos. | mos. | mos. | mos. 
441 Leather: sole oak, scoured backs 
1-2 |+ 9 SW 1) 13 25 19) 2.9 NZ A 10.0 
3— 4 0 == il 6 14 20 Bion, 26.6 A ose Dil 
S=() f=) je= ew 39 15 54 Bel | ASO || W130 |) 10.5 
7-8 |—2 — 8 9 29 38 16.4 14.1 Ow 15.4 
9-10 0 |—9 30 6 36 24.6] 19.8 99 ARS 
11-12 |— 7 + 2 30) 8 43 19) 4 ikeseat IDO 14.3 
13-14 |— 4 R 82 93 Pal 54.8 
15-16 R |—9 ili S28 || Bi.5 
17-18 |I—3 |—9 9 33 42 Sige) || PSA | SiS || BBs 
19-20 |+ 4 + 3 14 12 26 8.0 ee: PLAN Es) 14.3 
Ti + 1 
Averages |— .8 |— 2.3 26.2 tS eed 41.9 33.0 21.4 19.8 20.6 
— 1.5 IO. | dee | S835 2250 || ie 8 19.8 LSES 


Because of the presence of measures relating to periods of rise without corresponding measures for period 
of decline (or vice versa) the sum of averages of che figuresin columns (4) and (5) is not in all case 
equal to the average of the figures in column (6). 
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' APPENDIX 543 


TABLE XIII 


os Descrisinc THE BEHAVIOR or WHOLESALE CommopiTy Pricrs DURING 
ERIODS OF RevIvAL AND RECESSION IN AMERICAN Busingss, 1890-1925 


Ranking of Commodities, by Groups, according to the Average Duration 


of Cycle.1 
(1) (2) 3 
ig é Commodity Go 
0. duration of 


_ eycle 
(in months) 


Farm products 


13 | Cattle: choice to prime 37.0 
1 |*Barley 378 
49 |*Onions 37.4 
19 | Sheep: wethers 38.0 
17 | Sheep: ewes 38.2 
42 | Hides 38.3 
16 | Hogs: light 38.4 
22 |*Beans 38.4 
47 | Milk 38.4 
25 | Cotton 38.7 
| 15 | Hogs: heavy 38.8 
14 | Cattle: good to choice 38.9 
3 51 |*Potatoes 39.1 
: 2 |*Corn 39.7 
: 4 |*Oats 41.2 
3 59 | Wool: medium Ca YA) 
53 Rice 43.6 (39.6) 
5 *Rye 44.7 (37.9) 
37 |*Hay 46.9 (40.9) 
44 |*Hops 47.5 (44.3) 
31 |*Eggs 48.0 (36.2) 
56 | Wool: fine clothing 48.1 (37.7) 
34 |*Flaxseed 49.4 (39.3) 
6 |*Wheat 56.8 (49.7) 
Foods 
109 | Coffee 37.6 
74 | Pork: cured, salt mess 38.1 
158 | Cottonseed oil 38.5 
152 |*Tea 38.8 
64 | Beef: fresh 38.9 
130 | Prunes 39.1 
161 |*Vinegar 39.2 
99 |*Cheese 39.3 
71 | Mutton 39S 
69 | Hams S04 
89 |*Butter: creamery extra, N. Y. 39.8 
95 |*Butter: creamery extra, St. Louis 39.8 


1The main entries in this table are averages based upon all the cycles in individual commodity prices In 
computing the averages given in parentheses exceptionally long cycles in the prices of individual commodi- 
ties (i. e. those which extended over two or more cycles in general business) have been excluded. For a 


more detailed explanation see text, pp. 89-90. 

*The commodities marked with an asterisk have price movements which are irregular, in the sense that 
they do not conform in any systematic fashion to the cyclical movements of general prices. Fora more 
detailed explanation see text, pp. 81, 102. 
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TABLE XTII (Cont.) 

(1) (2) (3) 

Ref. Commodity Average 
No. duration of 

cycle 
(in months) 
Foods (cont.) 

90 |*Butter: creamery firsts, N. Y, 39.9 

129 |*Currants 39.9 

139 | Meal: corn, fine white 40.3 

140 | Meal: corn, yellow table 40.3 

68 | Beef: salt 41.4 (36.1) 
115 | Mackerel 41.9 

128 |*Apples 41.9 (39.7) 
119 |*Flour: wheat, winter straights 43.1 (41.6) 
120 |*Flour: wheat, standard patents 43.1 (40.4) 
113 | Cod 43.5 

76 | Pork: cured, short clear sides 43.9 (41.1) 

75 | Pork: cured, rough sides 44.2 (41.4) 
149 |*Sugar: raw 44.3 (42.1) 
150 |*Sugar: granulated 44.9 (42.7) 
146 |*Salt 45.9 (38.4) 
145 | Pepper 47.7 (42.0) 
138 | Lard 49.9 (40.0) 
117 |*Flour: rye 50.0 

116 | Salmon 51.3 (42.5) 
114 | Herring 53.6 (48.2) 
141 | Molasses 94.3 (45.8) 
131 | Raisins 55.0 (42.8) 
112 | Crackers: soda 56.2 (34.0) 
106 | Bread: N. Y. 58.7 (30.0) 
111 | Crackers: oyster 65.8 (45.3) 
148 | Starch: corn 86.2) (Ot.0) 
104 | Bread: Cincinnati 94.5 (——) 

Cloths and clothing 

192 | Muslin: Rough Rider 36.8 

191 | Muslin: Lonsdale 38.0 

183 | Flannel: colored 38.1 

220 | Worsted yarns: 2-32’s 38.1 

190 | Muslin: Fruit of the Loom 38.2 

181 | Drillings: Pepperell SIS 

184 | Flannel: unbleached 38.5 

186 | Ginghams: Lancaster 38.8 

182 rillings: Mass. 38.9 

196 | Sheetings: 4-4 Indian Head 39.0 

228 | Silk: raw, Japanese extra-extra 39.0 

226 | Silk: raw, Japanese Kansai No. 1 39.1 

180 | Denims 39.2 

193 | Muslin: Wamsutta 39.6 

195 | Print cloths 39.9 

202 | Cotton yarns: carded, cones 10/1 39.9 

197 | Sheetings: 4-4 Pepperell R 40.0 

203 | Cotton yarns: carded, cones 22/1 40.8 

185 | Ginghams: Amoskea, 41.0 

221 orsted yarns: 2-40’s 43.3 (41.5) 
179 | Calico 43.4 (39.6) 


*See footnote on page 543. 
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TABLE XIII (Cont.) 


8S8S—oaoOoqo*™w_o~*qQqooooooooeaeeww 
(1) (2) (3) 
Ref. Commodity Average 
No. duration of 
cycle 


(in months) 


Cloths and clothing (cont. ) 


198 | Sheetings: 4-4, Ware Shoals 44.1 (40.1) 
206 | Flannels: white 44.5 (37.7 
217 | Storm serge 47.7 (43.1) 
173 | Men’s shoes: chocolate elk 91.0: (36.7) 
210 | Suiting: Middlesex 93.5 (35.4) 
216 | French serge 54.0 (46.2) 
219 | Sicilian cloth 55.6 (41.7) 
218 | Poplar cloth 95.8 (53.3) 
215 | Broadcloth 60.0 (40.3) 
177 | Women’s shoes 67.4 (39.3) 
166 | Men’s shoes: black calf 72.0 (32.0) 
199 | Cotton thread 96.0 (45.0) 
174 | Men’s shoes: vici kid 108.5 (——) 
213 | Underwear: shirts and drawers 124.7 (26.0) 
223 | Linen shoe thread ID (Ee 
214 | Underwear: union suits 189.0 (—_) 
Fuel and lighting 

239 | Coke 37.9 
236 | Bituminous coal: Kanawha 39.9 

y 233 | Anthracite coal: chestnut 40.7 

. 235 | Anthracite coal: stove 42.5 
234 | Anthracite coal: egg 44.0 
247 | Petroleum: crude 46.6 (37.7) 
238 | Bituminous coal: Pocahontas 48.0 (39.1) 
248 | Petroleum: refined, for export 49.3 (38.2) 
249 | Petroleum: refined, 150° fire test 49.3 (42.6) 
237 | Bituminous coal: New River OES (Gil. 
232 | Anthracite coal: broken 84.2 (34.6) 
244 | Matches 240.0 (——) 

Metals and metal products 

259 | Pig iron: basic 37.8 
261 | Pig iron: foundry No. 2, Northern 37.8 
296 | Lead: pig 37.9 
260 | Pig iron: Bessemer 38.0 
276 | Steel billets 38.1 
263 | Pig iron: foundry No. 2, Southern 38 5 
294 | Copper: sheet 38.7 
293 | Copper: ingot 38.8 
300 | Tin: pig 38.9 
295 | Copper: wire 39.0 
267 | Bar iron: from mill, Pittsburgh 39.1 
266 | Bar iron: from store, Phila. 39.2 
302 | Zinc: slab 39.2 
289 | Wire: fence 39.4 
297 | Lead: pipe 39.7 
291 | Wood screws 40.2 
298 | Quicksilver 41.4 (33.6) 
269 | Nails: wire 42.3 (38.7) 
301 | Zinc: sheet 43.7 (36.1) 
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TABLE XIII (Cont.) 


(2) | 
Commodity 


Metals and metal products (cont.) 


Silver 

Door knobs 
Locks 

Vises 
Shovels 
Butts 
Augers 
Chisels 
Trowels 
Steel rails 
Saws: crosseut 
Hammers 


Saws: hand 


Building materials 

Linseed oil 
Lead: carbonate of 
Glass: window, B 
Rosin 
Tar 
Poplar: N. Y. 
Turpentine: spirits of 
Brick 
Spruce 
Glass: window, A 
Oak: white, quartered, N. Y. 
Shingles: red cedar 
Maple: N, Y. 
Zine: oxide of 
Pine: white boards 
Hemlock: N. Y. 

oors 
Shingles: cypress 
Pine: yellow siding 
Putty 
Oak: white, plain, N. Y. 
Lime 


Chemicals and drugs 
Tallow 
Opium 
Glycerine 
Alcohol: wood 
Alcohol: grain 
Quinine 
Soda: bicarbonate of 
um 
Acid: sulphuric 
Acid: muriatic 
ulphur 


(3) 
Average 
duration of 

cycle 
(in months) 
44.1 (40.9) 
46.7 (39.0) 
47.0 (39.3) 
49.9 (39.5) 
93.2, (3820) 
So 1! ee 
62.7 (44.5) 
64.8 (36.0) 
68.0 (—— 
76.2 (39.2) 
81.0 (—— 
87.5 (30.0) 
96.0 (—— 

100.7 (42.5) 
201.0 (—— 
38.5 

39.0 

39.9 

42.2 (37.0) 
42.4 

42.9 (39.0) 
43.0 (40.1) 
43.6 (38.5) 
43.7 (39.9) 
44.3 (39.2) 
44.5 (38.9) 
47.4 (37.0) 
49.0 (36.6) 
50.4 (35.2) 
51.3 (42.4) 
55.8 (41.7) 
57.8 (49.3) 
59.4 (50.0) 
64.4 (42.3) 
65.6 (39.0) 
66.0 (35.5) 
79.2 (3253) 
38.3 

39.2 

43.4 (34.9) 
44.2 (38.6) 
44.5 (39.1) 
45.7 (42.5) 
72.4 (40.7) 
132° (SL) 
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TABLE XIII (Conc.) 


(1) (2) (3) 

Ref. Commodity Average 

No. - duration of 

cycle 
(in months) 
a ee ee Se 
House-furnishings 

430 | Tickings: Amoskeag 38.1 

423 | Sheeting: 10-4 Pepperell 38.8 

424 | Sheeting: 10-4 Wamsutta 45.1 (38.6) 

417 | Carpets: Axminster 54.6 (42.8) 

426 | Pitchers 60.4 (40.7) 

412 | Kitchen chairs 62 0(4725) 

419 | Carpets: Wilton 67. 3 (O9RS) 

418 | Carpets: Brussels 67.7 (38.0) 

406 | Bedroom sets 74.2 (40.5) 

427 | Tumblers 81.2 (30.5) 

422 | Pails 84.0 (24.5) 

405 | Bedroom chairs 96.3 (43.0) 

431 | Tubs 102.7 (39.0) 

428 | Plates 150.0 (——) 

429 | Teacups and saucers 150.0 (——) 

425 | Nappies 156.0 (——) 

414 | Kitchen tables 279.0 (——) 

Miscellaneous . 

443 | Paper: newsprint 38.6 

448 | Jute 38.6 

456 | Rope 38.8 

440 | Leather: sole oak 38.9 

436 | Leather: calf BIDET 

441 | Leather: sole oak, scoured backs A197 (S559) 
433 | Cottonseed meal 42.3 (38.0) 
438 | Leather: harness oak 42.7 (36.2) 
451 | Rubber : : 43.7 (40.7) 
444 | Paper: wrapping, Manila 50.0 (38.6) 
455 | Starch: laundry Sp (O2i2) 
. 456 | Tobacco: plug 87.7 (64.0) 


457 | Tobacco: smoking 150:05(-=—) 
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TABLE XIV 


Measures Descrrping THE BEHAVIOR OF WHOLESALE Commopity Prices DURING 
Periods oF Revivat AND RECESSION IN AMERICAN Bustnuss, 1890-1925 


Ranking of Commodities, by Groups, according to the Amplitude of Cyclical Price 


Movements! 
1 (2) (3) 
Her Commodity Index of 
No. cyclical 
variability 
Farm products 
14 | Cattle: good to choice Zileg 
13 | Cattle: choice to prime 29.3 
53 | Rice 29.3 
59 | Wool: medium 2923) (One, 
56 | Wool: fine clothing 32.0 (32.6) 
37 |*Hay 38.2 (37.7) 
15 | Hogs: heavy 39.0 
16 | Hogs: light 39.1 
5 |*Rye 40.0 (41.6) 
22 |*Beans 40.2 
1 |*Barley 40.9 
2 |*Corn 41.5 
47 | Milk 41.7 
42 | Hides 42.0 
6 |*Wheat 44.0 (41.5) 
4 |*Oats 44.4 
25 | Cotton 44.7 
34 |*Flaxseed 45.6 (42.19 
19 | Sheep: wethers 48.1 
17 | Sheep: ewes 50.7 
31 |*Hegs 60.6 (58.9) 
44 |*Hops 65.3 (63.1) 
51 |*Potatoes (1.4 
49 |*Onions 77.4 
Foods 
152 |*Tea 182 
116 | Salmon | 20.2 (18.4) 
112 | Crackers: soda 20-6) (2085) 
106 | Bread: N. Y. 21.1 (18.6) 
148 | Starch: corn 2259) (195) 
111 | Crackers: oyster j} 23.9) (2273) 
113 | Cod 23.5 Oia) 
64 | Beef: fresh Dito 
146 |*Salt 28ien(2 6595 
161 |*Vinegar 30.2 (30.4) 
114 | Herring 30.3 (26.5) 
141 | Molasses 31.3" (0823) 
69 | Hams 3202 
68 | Beef: salt 33.6 (32.6) 
145 | Pepper 33:6 (3104) 
[ti SS 


0 : ] Price movements which are irregular, in the sense that 
they do not conform in any eee fashion to the cyclical movements of general prices. For a more 
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TABLE XIV (Cont.) 
a a 


(1) (2) ( 
3 
ee : Commodity Index o 
cyclica 
variability 
Foods (cont. 

120 |*Flour: wheat, standard ees ) 34.2 (32.3) 
150 |*Sugar: granulated S555 (34. 7) 
99 |*Cheese 36.3 , 

74 | Pork: cured, salt mess 36.5 
104 | Bread: Cincinnati 37.4 (26.4) 
140 | Meal: corn, yellow table 37.6 
109 | Coffee BT 
139 | Meal: corn, fine white es 
90 |*Butter: creamery firsts, N. Y. 37.8 
119 |*Flour: wheat, winter straights 38.7 (36.8) 
89 |*Butter: creamery extra, N. Y. 39.7 
129 |*Currants 39.8 
95 |*Butter: creamery extra, St. Louis 40.4 
117 |*Flour: rye 40.5 (37.9) 
76 | Pork: cured, short clear sides 41.4 (39.8) 
oR Mackerel Act Aen 
ugar: raw 
158 | Cottonseed oil fot ec 
75 | Pork: cured, rough sides 42.2 (40.6) 
131 | Raisins 42.7 (38.0) 
130 | Prunes 42.8 
138 | Lard 42.9 (39.1) 
71 | Mutton AT. 
128 |*Apples Sls (0-11) 
Cloths and clothing 
206 | Flannels: white ID € 
173 | Men’s shoes: chocolate elk USF (Sits) 
166 | Men’s shoes: black calf Mf (38) 
213 | Underwear: shirts and drawers 1S en (2p) 
193 | Muslin: Wamsutta 19.6 
177 | Women’s shoes IDE (13.5) 
210 | Suiting: Middlesex 20.7 (18.0) 
219 | Sicilian cloth 21.0 
223 | Linen shoe thread 21S (Gr) 
215 | Broadcloth PAilssy (Hele il) 
218 | Poplar cloth 21.6 
217 | Storm serge DD (WB3 
216 | French serge 23.0 (20.8) 
186 | Ginghams: Lancaster 23.4 
185 | Ginghams: Amoskeag Mies: 
192 | Muslin: Rough Rider 24.1 
221 | Worsted yarns: 2-40’s 24.8 (23.7) 
220 | Worsted yarns: 2-32’s D5) 5) 
180 | Denims 26.0 
179 | Calico 26.2 
181 | Drillings: Pepperell 26.4 
196 | Sheetings: 4-4 Indian Head 26.4 
191 | Muslin: Lonsdale 27.6 
190 | Muslin: Fruit of the Loom Pxthedl 
174 | Men’s shoes: vici kid Ze Ss (122) 


*See footnote on page 548. 
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195 
232 


239 
274 


(2) | 
Commodity 


Cloths and clothing (cont.) 
Cotton thread 
Sheetings: 4-4 Pepperell R 
Drillings: Mass. D 
Flannel: unbleached 
Cotton yarns: carded, cones 22/1 
Flannel: colored 
Sheetings: 4-4 Ware Shoals 
Silk: raw, Japanese, extra-extra 
Cotton yarns: carded, cones 10/1 
Silk: raw, Japanese, Kansai No. 1 
Underwear: union suits 
Print cloths 

Fuel and lighting 

Anthracite coal: broken 
Matches 
Petroleum: refined, 150° fire test 
Anthracite coal: chestnut 
Anthracite coal: egg 
Bituminous coal: Kanawha 
Petroleum: refined, for export 
Anthracite coal: stove 
Bituminous coal: Pocahontas 
Bituminous coal: New River 
Petroleum: crude 
Coke 


Shovels 
Trowels 
Hammers 
Vises 

Saws: crosscut 
Files 

Silver 

Wire: fence 
Saws: hand 
Locks 
Quicksilver 
Steel rails 
Chisels 

Door knobs 
Butts 

Planes 

Zine: sheet 
Copper: sheet 
Nails: wire 
Copper: wire 
Augers 

Lead: pig 
Bar iron: from store, Phila. 
Lead: pipe 
Tin: pig 
Copper: ingot 


Metals and metal products 


(3) 
Index of 
cyclical 
variability 
28.4 (28.7) 
29.0 
29.5 
29.6 
33.6 
34.6 
34.9 (34.7) 
SRS 

Shits. 
36.2 
40.1 (26.6) 
42.7 
12.9. (1120) 
21.4 
22.8 (igeas 
25.4 
26.4 
29.3 
29.6 (27.3) 
Spee) 
32.8 (33.8) 
36.5 (30.5) 
45.0 (44.0) 
58.2 
12.9. (1253) 
16.3. (3.15 
18.7) (£052) 
20.3 (18.5) 
21.3 (1020) 
LSS 
23; -om (2080) 
24.2 
24.7 (13.3) 
25.4 (22.4) 
29). (25a) 
26.0 (23.2) 
26.4 (20.3) 
26.4 (25.0) 
26.8 (24.1) 
27.4 (15.4) 
28.9 (27.4) 
DOS 
30.0 (28.8) 
30.7 
31.0 (20.6) 
31.4 
31.9 
31.9 
33.2 
33.4 
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(1) (2) 3 
Ref. Commodity ee of 
No. cyclical 
variability 


Metals and metal products (cont.) 


267 | Bar iron: from mill, Pittsburgh 35.6 
259 | Pig iron: basic 35.9 
302 | Zinc: slab Siae 
291 | Wood screws 38.5 
263 | Pig iron: foundry No. 2, Southern 38.8 
260 | Pig iron: Bessemer 39.3 
261 | Pig iron: foundry No. 2, Northern 39.4 
276 | Steel billets 40.1 
Building materials 
354 | Lead: carbonate of : 14.9 
355 | Zine: oxide of TSale 2a) 
313 | Pine: white boards 1554 (Sed) 
319 | Poplar: N. Y. 17S 
312 | Oak: white quartered, N. Y. 18.8 (19.5) 
306 | Hemlock: N. Y. 20.0 (15.3) 
321 | Spruce 21.1 (19.6) 
308 | Maple: N. Y. : PALS) (IO) 63) 
310 | Oak: white, plain, IN. Y. 2 (liao) 
323 | Shingles: cypress 26.0 (22.4) 
349 | Putty : 27.6 (28.5) 
335 | Doors 28.4 (20.1) 
345 | Glass: window, B S15 
324 | Shingles: red cedar Yas) (6¥52)) 
338 | Lime 33.0 (26.7) 
317 | Pine: yellow siding 34.4 (26.3) 
344 | Glass: window, A Shel (62/3) 
327 | Brick 37.3 (34.8) 
348 | Linseed oil 39.3 
350 | Rosin 40.2 (38.5) 
352 | Tar 41.0 
353 | Turpentine: spirits of 44.3 (41.9) 
Chemicals and drugs 
393 | Alcohol: grain Uses (183 2) 
363 | Alum 209 (487) 
360 | Acid: sulphuric 30.4 (28.5) 
377 | Soda: bicarbonate of 30.7 (28.1) 
400 | Quinine 34.8 
381 | Sulphur 35.4 (26.3) 
382 | Tallow 36.8 
396 | Glycerine Slee (6/68) 
362 | Alcohol: wood 38.2 
397 | Opium 39.3 
357 | Acid: muriatic 39.5 (38.6) 
House-furnishings 
418 | Carpets: Brussels VEX (CO, 83) 
419 | Carpets: Wilton 17.6 (18.8) 
417 | Carpets: Axminster 18.4 (18.2) 
424 | Sheeting: 10-4 Wamsutta 19.4 (19.9) 
412 | Kitchen chairs 21.9 (18.6) 
429 | Teacups and saucers QZ 33a hse) 
428 | Plates 23.7 (14.9) 
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(2) - 
Ref. Commodity 


House-furnishings (cont.) 


426 | Pitchers 

406 | Bedroom sets 

423 | Sheeting: 10-4 Pepperell 

430 | Tickings: Amoskeag 

405 | Bedroom chairs 

427 | Tumblers 

422 | Pails 

431 | Tubs 

425 | Nappies 

414 | Kitchen tables 
Miscellaneous 

456 | Tobacco: plug 

457 | Tobacco: smoking 

440 | Leather: sole oak 

444 | Paper: wrapping Manila 

441 | Leather: sole oak, scoured backs 

438 | Leather: harness oak 

436 | Leather: calf 

443 | Paper: newsprint 

455 | Starch: laundry 

433 | Cottonseed meal 


450 | Rope 
451 | Rubber 
448 | Jute 


(3) 
Index of 
cyclical 
variability 


24.6 (18.8) 
27.2 (26.7) 
RS 
28.9 
29.1 (21.9) 
29.1 (22.4) 
32.3 (24.0) 
32.6 (25.5) 
34.0 (23.8) 
36.6 (27.0) 
16.1 (10.9) 
17.8 (9 
18.1 
20.4 (20.1) 
20.6 (18.5) 
21.3 (19.8) 
22.6 
23.3 
27.7 (26.3) 
27.8 (25.6) 
29.9 
36.2 “G50 
40.8 


a At he 
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TABLE XV 


MrasurEs DeEscriping THE BEHAVIOR oF WHOLESALE CommoprtTy PRICES DURING 
Prriops or REVIVAL AND RECESSION IN AMERICAN Business, 1890-1925, 


Average Sequence of Revival, by Groups, with Measures of Inconsistency. 


The figures in column (4) indicate the number of months by which the price turns 
of Ans commodities precede (—) or lag behind (+) the major turns of the general 
price index. 


The measures in column (5) indicate the degree of reliability of the averages in 
column (4). The smaller the measure in column (5), the more consistent is the com- 
modity in question in respect to the timing of its cyclical price movements. 


(1) ' (3) (4) (5) 
Ref. Commodity Number | Average | Measure 
No. of price | deviation | of incon- 

revivals |from refer- sistency 
ence date 
Farm products 
6 |*Wheat 7 L304 8.1 
5S |*Rye 9 — 9.6 5.8 
42 | Hides 11 = 730 6.1 
19 | Sheep: wethers 11 — 6.7 8.4 
34 |*Flaxseed 9 — 6.3 12.0 
49 |*Onions 11 — 5.9 11.6 
17 | Sheep: ewes 11 = Sai) (eS) 
1 |*Barley 11 = 5.5 9.9 
13 | Cattle: choice to prime 11 = 5.5 ott 
53 | Rice 10 — 4.1 9.8 
4 |*Oats 10 — 3.3 13.0 
15 | Hogs: heavy 11 —— 25 7.4 
56 | Wool: fine clothing 9 == 2,1 4.0 
22 |*Beans 11 — 1.9 5.9 
14 | Cattle: good to choice 11 — 1.8 8.8 
16 | Hogs: light 11 — 1.2 Sad 
2 |*Corn 10 — 170 iil 
31 |*Eges 9 = 1:0 4.1 

59 | Wool: medium 9 i 4.5 

44 ops 9 + .9 10.7 

51 |*Potatoes i1 + 2.9 13.0 

47 | Milk 11 + 3.1 7.3 

25 | Cotton 10 + 3.2 es 

37 |*Hay 9 senor 9.6 

Foods 

140 | Meal: corn, yellow table 10 — 6.3 9.2 
139 | Meal: corn, fine white 10 — 6.0 9,2 
120 |*Flour: wheat, standard patents 9 — 5.7 123 

76 | Pork: cured, short clear sides 10 one D7) 

75 | Pork: cured, rough sides 10 — 4.8 Doll 

99 |*Cheese 11 — 4.5 6.5 
129 |*Currants 10 == 1350 1156 


*The commodities marked with an asterisk have price movements which are irregular, in the sense that 
they do not conform in any systematic fashion to the cyclical movements of general prices. For a more 
detailed explanation see text, pp. 81, 102. 
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(1) (2) (3) (4) (5) 
Ref. Commodity Number | Average | Measure 
No. of price | deviation | of incon- 

revivals {from refer-| sistency 
ence date 
Foods (cont.) 

89 |*Butter: creamery extra, N. Y. 11 ia, 350) 

95 |*Butter: creamery extra, St. Louis 11 i 5.0 
138 | Lard 9 — 2.6 6.0 

90 |*Butter: creamery firsts, N. Y. 11 == 255, See: 

74 | Pork: cured, salt mess 11 SNe Ont 

145 | Pepper 9 — 1.6 9.4 
119 |*Flour: wheat, winter straights 9 — 1.4 12ey 
158 | Cottonseed oil dsl — 5 5.4 

71 | Mutton 11 = al 8.0 

64 | Beef: fresh 11 ir «ce: 16 
130 | Prunes © 11 “ete 10.8 

69 | Hams bel + 1.1 8.3 
109 | Coffee 11 + 1.8 IDEs 

68 | Beef: salt 10 “Pre 7.8 
114 | Herring 9 am ell 10.6 
152 |*Tea 11 + 2.2 10.6 
117 |*Flour: rye 8 + 3.0 18.9 
111 | Crackers: oyster 7 + 3.1 9.7 
128 |*Apples 10 oe Sed 12.0 
148 | Starch: corn 6 + 3.2 7.9 
150 |*Sugar: granulated 10 + 4.0 10.0 
149 |*Sugar: raw 10 + 4.1 12a 
146 |*Salt 9 + 4.2 12eu 
112 | Crackers: soda 8 + 4.9 11.6 
131 | Raisins 8 + 4.9 14.1 
113 | Cod 9 + 5.7 15.0 
104 | Bread: Cincinnati 4 + 7.0 ay We | 
106 | Bread: N. Y. 6 peat hoe 8.3 
115 | Mackerel 10 + 7.3 9.8 
141 | Molasses 8 + 8.2 14.8 
161 |*Vinegar 9 +10.0 12.4 
116 | Salmon 9 +11.9 10.2 

Cloths and clothing 
226 | Silk: raw, Japanese, Kansai No. 1 it — 4.0 6.6 

228 | Silk: raw, Japanese, extra-extra 11 — 3.4 5.4 
221 | Worsted yarns: 2-40’s 10 — 6 5.8 
215 | Broadcloth 7 a Tae 
217 | Storm serge 9 || 7-4 
216 | French serge 8 +. .9 10.5 
190 | Muslin: Fruit of the Loom 11 + 1.5 8.0 
182 | Drillings: Mass. D 10 BEY 13.3 
220 | Worsted yarns: 2-32’s 11 ete 5.8 
195 | Print cloths 10 aOR) 6.3 
174 | Men’s shoes: vici kid 3 Jb & 6.6 
206 | Flannels: white 9 so Gy 6.8 
202 | Cotton yarns: carded, cones 10/1 10 + 3.8 9.7 
203 | Cotton yarns: carded, cones 22/1 ae + 3.9 ORT 
173 | Men’s shoes: chocolate elk 8 + 4.1 4.9 
186 | Ginghams: Lancaster 9 de Aws 8.8 


*See footnote on page 553. 
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— a 


(1) (2) (3) (4) 5 
en Commodity Number | Average Mee 
oO. of price | deviation | of incon- 
revivals |from refer- sistency 
ence date 
Cloths and clothing (cont.) 
185 | Ginghams: Amoskeag 11 + 4.8 10.8 
191 | Muslin: Lonsdale 11 + 4.9 Boe 
180 | Denims 10 Sp wall US 
198 | Sheetings: 4-4 Ware Shoals 10 + 5.3 6.4 
219 | Sicilian cloth 6 AE Soe 1a 
166 | Men’s shoes: black calf 5 seOnO De 7/ 
179 | Calico. 10 + 6.0 7.8 
210 | Suiting: Middlesex 8 a Ox) (es 
192 | Muslin: Rough Rider 11 ar 8: 10.9 
197 | Sheetings: 4-4 Pepperell R 11 + 6.8 7.4 
183 | Flannel: colored 8 ap. Lo 8.9 
213 | Underwear: shirts and drawers 6 ap O30 125 
177 | Women’s shoes 6 ae Us: 11.4 
184 | Flannel: unbleached 9 aP Beil 7.4 
181 | Drillings: Pepperell 10 +°8.3 (ev 
196 | Sheetings: 4-4 Indian Head 10 qe as: 8.5 
218 | Poplar cloth 6 + 9.8 bile @ 
193 | Muslin: Wamsutta 10 ar 9.8 5.4 
214 | Underwear: union suits 5 +10.4 16.0 
223 | Linen shoe thread 2) +14.0 ihe 
199 | Cotton thread 4 +20.5 7.9 
Fuel and lighting 
239 | Coke | 11 + .8 4.8 
234 | Anthracite coal: egg 5 Je ied 14.0 
244 | Matches p, + 2.0 2.0 
247 | Petroleum: crude 9 + 2.4 eS 
248 | Petroleum: refined, for export 8 + 4.0 ie? 
233 | Anthracite coal: chestnut 6 ar Seti Se, 
237 | Bituminous coal: New River 10 + 6.4# 11.4 
249 | Petroleum: refined, 150° fire test 8 ap atl 1259 
232 | Anthracite coal: broken 7 + 8.7 LEZ 
238 | Bituminous coal: Pocahontas 9 ae asi) 10.7 
235 | Anthracite coal: stove 5 +10.0 8.4 
236 | Bituminous coal: Kanawha 10 are i Je 
Metals and metal products 
302 | Zine: slab 10 — 2.4 4.6 
297 | Lead: pipe 9 — .8 6.2 
296 | Lead: pig 11 — .5 6.3 
293 | Copper: ingot 11 — .2 Hess) 
300 | Tin: pig 11 + .1 4.5 
295 | Copper: wire 11 + 1.3 6.2 
299 | Silver 9 + 1.4 10.1 
263 | Pig iron: foundry No. 2, Southern et + 1.5 3.4 
301 | Zine: sheet 10 + 1.7 8.8 
267 | Bar iron: from mill, Pittsburgh 11 + 2.9 6.1 
298 | Quicksilver 10 + 3.0 8.8 
261 | Pig iron: foundry No. 2, Northern 11 + 3.1 4.6 
294 | Copper: sheet 10 + 3.1 7.9 
260 | Pig iron: Bessemer ial + 3.2 5e2 
266 | Bar iron: from store, Phila. 11 + 3.5 So) 
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(1) (2) (3) (4) (S) 
Ref. Commodity Number | Average | Measure 
No. of price | deviation | of incon- 

revivals |from refer-| sistency 
ence date 
Metals and metal products (cont.) 

276 | Steel billets 11 ae AE 6.4 
289 | Wire: fence 10 +.3.6 5.6 
259 | Pig iron: basic Mu = el 4.5 
280 | Steel rails 7 =P Dos 11.5 
291 | Wood screws 9 +5, 6 6.5 
269 | Nails: wire 10 + 7.1 5.8 
254 | Files 4 + 7.2 4.3 
250 | Augers s) + (.4 12.5 
251 | Butts 9 9.6 9.4 
253 | Door knobs 9 + 9.6 1225 
272 | Saws: crosscut 2 +10.5 25 
288 | Vises 9 +11.1 6.8 
258 | Locks 9 +12.2 10.7 
274 | Shovels 7 +12.3 12.8 
252 | Chisels 6 +13.3 6.6 
273 | Saws: hand 3 +13.3 4.0 
255 | Hammers 5 +13.6 5.9 
287 | Trowels 2 +22.0 9.0 
271 | Planes 3 +23.0 TS 

Building materials 

348 | Linseed oil 11 — 1.5 8.3 
353 | Turpentine: spirits of 10 — if TAN 
338 | Lime 5 — .6 6.8 
327 | Brick 10 0 6.0 
321 | Spruce 10 + 2.2 10.9 
345 | Glass: window, B 11 + 2.4 8.8 
354 | Lead: carbonate of 11 + 2.6 ala Ne) 
344 | Glass: window, A 10 + 2.8 9.1 
350 | Rosin 10 + 2.8 11.4 
317 | Pine: yellow siding 8 + 3.6 Jo) 
323 | Shingles: cypress 6 + 3.7 12 
352 | Tar 9 + 3.8 odd 
335 | Doors 7 + 6.3 9.8 
306 | Hemlock: N. Y. 8 + 6.4 6.4 
324 | Shingles: red clear 9 aa 6.6 9.9 
310 | Oak: white plain, N. Y. 7 ets 8.6 
355 | Zine: oxide of 11 + 8.3 8.4 
319 | Poplar: N. Y. 10 + 9.8 8.4 
349 | Putty 6 +10.0 5.8 
312 | Oak: white quartered, N. Y, 9 +11.0 11.2 
308 | Maple: N. Y. 8 
313 | Pine: white b Mier oe 

e: white boards 9 +12.1 Ori 
Chemicals and drugs 

393 | Alcohol: grain 
382 | Tallow. ~ ‘7 = ne = 
362 | Alcohol: wood 10 at Hex 79 
360 | Acid: sulphuric 6 = 1a) 11.9 
397 Opium 10 5 il : 7 
363 | Alum 7 mer a4 
357 | Acid: muriatic 5 ree) 4.8 
$81 | Sulphur 6 + 1.8 12.0 
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i... re 


(3) (4) (5) 
Commodity Number | Average | M easure 
of price | deviation | of incon- 
revivals {from refer- sistency 


ence date 
Chemicals and drugs (cont.) 
396 | Glycerine 9 4.6 10.8 
400 | Quinine 8 143 0 UP 
377 | Soda: bicarbonate of 6 +14.3 7.0 
House-furnishings 
419 | Carpets: Wilton 
430 | Tickings: Amoskeag 3 a a4 a 
418 | Carpets: Brussels 9 AAG 9.0 
423 | Sheeting: 10-4 Pepperell 11 eet 4 a6 
417 | Carpets: Axminster 8 ea) 43 
422 | Pails i 4+ 8.0 8.5 
427 | Tumblers 7 + 38.9 13.6 
406 | Bedroom sets 7 = tert a a4 
405 | Bedroom chairs 6 ili 4 3.9 
412 | Kitchen chairs 9 OG 10.7 
424 | Sheeting: 10-4 Wamsutta 10 ai inte 9.4 
428 | Plates 4 P1407 6.8 
429 | Teacups and saucers 4 4407, 6.8 
414 | Kitchen tables 6 +16.7 7.5 
431 | Tubs 5 +19.4 10.6 
426 Pitchers 6 +21.2 11.8 
425 | Nappies 2 +36.5 6.5 
Miscellaneous 
440 | Leather: sole oak 11 == 5.9 
; 451 | Rubber 10 — 9 if? 
441 | Leather: sole oak, scoured backs 10 — <8 4.5 
436 | Leather: calf 11 el 8.1 
438 | Leather: harness oak 11 aim tks: 3.6 
455 | Starch: laundry 8 + 1.1 Tse 
433 | Cottonseed meal 10 + 1.4 Si 
450 | Rope 11 + 1.4 10.9 
448 | Jute 14 ap bat) ORL 
444 | Paper: wrapping, Manilla 8 Sr Sat? WR | 
456 | Tobacco: plug 4 + 5.7 Soi 
457 | Tobacco: smoking 3 +10.7 7 
443 | Paper: newsprint 8 qe 13.0 


3+The entry for period 17 which was affected by war-time price regulation has been omitted in com- 
puting this average. 
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TABLE XVI 


Measures DerscrisiInc THE BEHAVIOR OF WHOLESALE COMMODITY PRICES DURING 
Prriops or RrevivAL AnD RecEssion IN AMERICAN Business, 1890-1925. 


Ranking of Commodities, by Groups, according to the Average Duration of the Period 
of Rising Prices.1 


1 . 
ie Commodity Average duration of 
No. period of rising prices 


(in months) 


Farm products 


49 |*Onions 17.0 
22 |*Beans 18.3 
44 |*Hops 20.1 
2 |*Corn 20.4 
16 | Hogs: light 20.7 
15 | Hogs: heavy 21.2 
1 |*Barley 22.1 
4 |*Oats 22.2 
51 |*Potatoes 22.8 
53 ice 23.1 
25 | Cotton 23.2 
5 |*Rye 14.0 
17 | Sheep: ewes 24.5 
37 |*Hay 24 Sime ev) 
19 | Sheep: wethers 24.8 
42 | Hides 2a9 
47 | Milk 25.5 
14 | Cattle: good to choice Pad) 
59 | Wool: medium 26.0 (22.9) 
56 | Wool: fine clothing 27.0 (24.0) 
13 | Cattle: choice to prime Pies ih 
34 |*Flaxseed 34.5 (25.2) 
Silo te3 ges 34.7 (24.0) 
6 |*Wheat 34.8 (29.6) 
Foods 
130 | Prunes 16.2 
152 |*Tea 16.9 
128 |*Apples 18.4 
129 |*Currants 18.4 
109 | Coffee 19.9 
115 | Mackerel 20.6 
161 |*Vinegar 20.9 
119 |*Flour: wheat, winter straights 21.0 
74 | Pork: cured, salt mess ale 
158 | Cottonseed oil 22.6 
90 |*Butter: creamery firsts, N. Y. 23.3 
69 | Hams 2389 
89 |*Butter: creamery extra, N. Y. 24.0 
95 |*Butter: creamery extra, St. Louis 24.0 


1The main entries in this table are averages based upon all the re 
puting the averages given in parentheses account has been tak 
were limited to a single phase of revival (and prosperity). 

*The commodities marked with an asterisk have price movemen 
they do not conform in any systematic fashion to the cyclical move 
tailed explanation see text, pp. 81, 102. 


corded periods of rising prices. In com- 
en only of those periods of rise which 


ts which are irregular, in the sense that 
ments of general prices. For a more de- 
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(1) 
Ref. Commodity Average duration of 
No. period of rising prices 
(in months) 
Foods (cont.) 
117 |*Flour: rye 24.1 
75 | Pork: cured, rough sides 24.3 
64 | Beef: fresh 24.4 
76 | Pork: cured, short clear sides 24.9 
99 | *Cheese 24.9 
71 | Mutton Sy Al 
145 | Pepper PO (23e1)) 
68 | Beef: salt Disney (C8511) 
120 |*Flour: wheat, standard patents 25.9 
149 |*Sugar: raw Zone, 
113 | Cod 26.7 
150 |*Sugar: granulated Died, 
139 | Meal: corn, fine white 27.4 
146 |*Salt iets. (HL) 
116 | Salmon 28.6 (17.0) 
138 | Lard 2359 (2252) 
140 | Meal: corn, yellow table 29.1 
141 | Molasses 30.6 (22.8) 
114 | Herring 31.4 (22.5) 
112 | Crackers: soda 32.2 (20.8) 
131 | Raisins 34.1 (26.2) 
111 | Crackers: oyster 40.6 (27.5) 
106 | Bread: N. Y. 45.5 (18.0) 
148 | Starch: corn Some ORS) 
104 | Bread: Cincinnati WS G20; 
Cloths and clothing 
179 | Calico 19.0 
181 | Drillings: Pepperell 19.9 
220 | Worsted yarns: 2-32’s 19.9 
192 | Muslin: Rough Rider 20.0 
193 | Muslin: Wamsutta 20.8 
195 | Print cloths Dil 
197 | Sheetings: 4-4 Pepperell R- 22S 
202 | Cotton yarns: carded, cones 10/1 2256 
196 | Sheetings: 4-4 Indian Head Dey 9) 
203 | Cotton yarns: carded, cones 22/1 23m 
191 | Muslin: Lonsdale 23.8 
180 | Denims 23.9 
221 | Worsted yarns: 2-40’s 24.7 
185 | Ginghams: Amoskeag 25.0 
198 | Sheetings: 4-4 Ware Shoals 25-2022) 
182 | Drillings: Mass. D 25.8 
186 | Ginghams: Lancaster DoS 
190 | Muslin: Fruit of the Loom 26.3 
226 | Silk: raw, Japanese, Kansai No. 1 26.5 
183 | Flannel: colored 20 
184 | Flannel: unbleached 27.0 
228 | Silk: raw, Japanese, extra-extra 27.1 
173 | Men’s shoes: chocolate elk nae C522) 


217 | Storm serge 


*See footnote on page 558. 
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(1) (2). 
Ref. Commodity 
No. 
Cloths and clothing (cont.) 

216 | French serge 

206 | Flannel: white 

218 | Poplar cloth 

210 | Suiting: Middlesex 

215 | Broadcloth 

177 | Women’s shoes 

219 | Sicilian cloth 

199 | Cotton thread 

166 | Men’s shoes: black calf 

223 | Linen shoe thread 

174 | Men’s shoes: vici kid 

213 | Underwear: shirts and drawers 
214 | Underwear: union suits 

Fuel and lighting 

234 | Anthracite coal: egg 

235 | Anthracite coal: stove 

236 | Bituminous coal: Kanawha 

238 | Bituminous coal: Pocahontas 

233 | Anthracite coal: chestnut 

239 | Coke 

249 | Petroleum: refined, 150° fire test 
237 | Bituminous coal: New River 

248 | Petroleum: refined, for export 

247 | Petroleum: crude 

232 | Anthracite coal: broken 

244 | Matches 

Metals and metal products 

259 | Pig iron: basic 

295 Opper: wire 

261 | Pig iron: foundry No. 2, Northern 
276 | Steel billets 

260 | Pig iron: Bessemer 

267 | Bar iron: from mill, Pittsburgh 
293 | Copper: ingot 

294 | Copper: sheet 

263 | Pig iron: foundry No. 2, Southern 
269 | Nails: wire 

266 | Bar iron: from store, Phila. 

302 | Zinc: sla 

288 | Vises 

296 | Lead: pig 

289 | Wire: fence 

298 | Quicksilver 

301 | Zine: sheet 

300 | Tin: pig 

291 | Wood screws 

297 | Lead: pipe 

253 | Door knobs 

299 | Silver 

258 | Locks 

274 | Shovels 


Average duration of 
period of rising prices 
(in months) 


11. 
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TABLE XVI (Cont.) 


——— 


(1) 3 
Ref. Commodity Average duration of 
No. period of rising prices 
(in months) 
: Metals and metal products (cont.) 
254 | Files 30.3 
251 | Butts S2UOMRIS 5) 
252 | Chisels 35.8 (15.0) 
287 | Trowels 49.0 (——_) 
271 | Planes 50) F( 9.0) 
280 | Steel rails Hin (GH3..5) 
255 | Hammers SS 7s e155) 
250 | Augers 65.0 (32.5) 
272 | Saws: crosscut 66.0 pee? 
273 | Saws: hand 186.0 (——) 
Building materials 
319 | Poplar: N. Y. 20.1 
324 | Shingles: red cedar Mieil (USK) 
345 | Glass: window, B 24.0 
354 | Lead: carbonate of 24.1 
352 ar 25.0 
327 | Brick 25.2 (20.0) 
321 | Spruce Ze S220) 
348 | Linseed oil 25.9 
350 | Rosin 26.0 (20.6) 
349 | Putty 26.3 (19.2) 
344 | Glass: window, A 28222156) 
355 | Zine: oxide of MI (183.83) 
335 | Doors Mee (7.8) 
313 | Pine: white boards 28.4 (23.1) 
312 | Oak: white quartered, N. Y. 28.9 (23.9) 
353 | Turpentine: spirits of ys) (Bad) 
308 | Maple: N. Y. 35.0 (20.4) 
306 | Hemlock: N. Y. 38.3 (24.7) 
310 | Oak: white plain, N. Y. S  CO.8) 
323 | Shingles: cypress CE, (9.7) 
317 | Pine: yellow siding ZI) (23.8) 
338 | Lime 61.5 (9.0) 
Chemicals and drugs 
377 | Soda: bicarbonate of 13.2 
400 uinine 16.5 
382 | Tallow ABS 
397 | Opium 24.4 
396 | Glycerine 24.7 
393 | Alcohol: grain 25.9 (20.6) 
357 | Acid: muriatic 26-22 (ons) 
360 | Acid: sulphuric 27.0 (20.0) 
362 | Alcohol: wood 30.8 (27.4) 
381 | Sulphur 47.7 (24.0) 
363 | Alum 62.8 (18.7) 
House-furnishings 
423 | Sheeting: 10-4 Pepperell 23 
430 | Tickings: Amoskeag B83}, 5) 
24.6 (21.7) 
427 | Tumblers 
424 | Sheeting: 10-4 Wamsutta 25.1 (20.6) 
426 | Pitchers 2058 (2a) 
ee See ee 
FE 
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TABLE XVI (Conc.) 

(1) (2) , 

Ref. Commodity Average duration of 

No. period of rising prices 
(in months 

House-furnishings (cont.) 

412 | Kitchen chairs 31.9 (21.2) 

417 | Carpets: Axminster 32.3, (26n7) 

419 | Carpets: Wilton 47.5 (25.2) 

406 | Bedroom sets 48.0 (21.3) 

418 | Carpets: Brussels 48.2 (26.2) 

405 | Bedroom chairs i) (Cee 5), 

422 | Pails 59-7. a(LOE5) 

428 | Plates 72.7 (24.0) 

429 | Teacups and saucers 12h S (2450 

431 | Tubs 8273 e310) 

425 | Nappies 84.0 (—— 

414 | Kitchen tables 134.0 (10.0) 

Miscellaneous 

433 | Cottonseed meal yAU RE HOlSye ab 

436 | Leather: calf 2081 

443 | Paper: newsprint 21.9 

450 ope 22.0 

448 | Jute 23.4 

451 | Rubber 23 nha Dene 

440 | Leather: sole oak 24.1 

441 | Leather: sole oak, scoured backs 26.2, (1972) 

438 | Leather: harness oak 20. Onan) 

455 | Starch: laundry 30.9 (19.4) 

444 | Paper: wrapping, Manila 36.0 (29.2) 

456 | Tobacco: plug 52555 (S080) 

457 | Tobacco: smoking 149.0 (——) 
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TABLE XVII 


Measures Descripinc THE BEHAVIOR OF WHOLESALE Commopity Prices DURING 
Preriops or Revivat anp Recession In AMERICAN Businuss, 1890-1925. 


Average Sequence of Recession, by Groups, with Measures of Inconsistency.! 


The figures in column (4) indicate the number of months by which the price turns 
of oe te commodities precede (—) or lag behind (++) the major turns of the general 
price index. 


The measures in column (5) indicate the degree of reliability of the averages in 
column (4). The smaller the measure in column (5), the more consistent is the com- 
modity in question in respect to the timing of its cyclical price movements. 


(1) (2) (3) (4) (5) 
Ref. Commodity No. of Average | Measure 
No. price re- | deviation | of incon- 

cessions jfrom refer-| sistency 
ence date 
Farm products 
6 |*Wheat 6 —16.4 10.8 
49 |*Onions 10 —I 11 10.9 
5 |*Rye 8 =1079 10.2 
4 |*Oats 9 — 6.6 10.9 
1 |*Barley 10 — 6.4 6.1 

34 |*Flaxseed 8 — 6.4 Vel oe 

22 |*Beans 10 — 6.2 12.0 

42 | Hides 10 — 5.7 Sal 

59 | Wool: medium 8 — 5.6 10.0 

19 | Sheep: wethers 10 — 4.9 4.9 

56 | Wool: fine clothing 8 — 4.6 9.9 

15 | Hogs: heavy 10 — 4.2 4.1 
53 | Rice 9 — 4.0 Tie 
17 | Sheep: ewes 10 — 3.9 3n3 
16 | Hogs: light 10 — 3.8 3.8 
2 |*Corn 9 — 3.7 9.8 
44 |*Hops 8 — 2.9 11.6 
13 | Cattle: choice to prime 10 — 1.5 SS 
14 | Cattle: good to choice 10 — 7 6.2 

31 fereas 8 =+- 2.2 6.8 

25 | Cotton 10 + 3.3 5.8 

37 |*Hay 8 Se e3t6 9.6 

51 |*Potatoes 10 + 4.1 15.2 

47 | Milk 10 33 Sal 7.6 

Foods 

129 |*Currants 9 107 10.9 
152 |*Tea 9 — 5.6 TS 

75 | Pork: cured, rough sides 9 — 5.4 9.5 
130 | Prunes 10 — 5.4 10.8 

76 | Pork: cured, short clear sides 9 — 4.9 8.9 

74 | Pork: cured, salt mess 10 — 4.6 8.8 


1JIn computing the average time of recession, as given in this table, the entries for period 16 have been 
omitted. Because of war-time regulation and other abnormal conditions these entries are not considered 
to be representative. 

*The commodities marked with an asterisk have price movements which are irregular, in the sense that 
they do not conform in any systematic fashion to the cyclical movements of general prices. For a more 
detailed explanation see text pp. 81, 102. 
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TABLE XVII (Cont.) 


1 2 (3) (4) (S) 
eh Cotesrparte No. of Average | Measure 
No. price re- | deviation of incon- 
cessions |from refer-| sistency 
ence date 
Foods (cont.) 
119 |*Flour: wheat, winter straights 8 — 4.0 14.2 
99 |*Cheese 10 = tA 7.1 
90 |*Butter: creamery firsts, N. Y. 10 == S58 7.8 
120 |*Flour: wheat, standard patents 8 — 3.9 13.8 
89 |*Butter: creamery extra, N. Y. 10 = iS 7.4 
95 |*Butter: creamery extra, St. Louis 10 — 3.3 74 
138 | Lard 8 — 3.3 6.1 
139 | Meal: corn, fine white 9 — 3.0 8.5 
145 | Pepper 8 — 2.7 9.1 
140 | Meal: corn, yellow table 9 — 2.6 8.6 
128 |*Apples 9 — 1:5 ISS 
158 | Cottonseed oil 10 — .6 4.6 
109 | Coffee 10 + 1 11.4 
69 | Hams 10 + 1.1 6.5 
64 | Beef: fresh 10 + 1.2 6.0 
114 | Herring 7 + 1.3 6.0 
71 | Mutton 10 + 1.8 8.8 
68 | Beef: salt 9 + 1.9 1x3 
113 | Cod 9 + 2.0 10.3 
161 |*Vinegar 10 + 2.4 8.9 
115 | Mackerel 9 + 2.5 les 
112 | Crackers: soda 6 + 2.6 12.9 
117 |*Flour: rye 7 + 3.2 i Rove | 
146 |*Salt 8 + 3.5 11.4 
148 | Starch: corn 6 + 5.0 8.2 
141 | Molasses 7 + 5.1 8.3 
131 | Raisins Yi + 5.4 6.1 
111 | Crackers: oyster 6 + 5.8 14.7 
116 | Salmon 7 + 8.2 9.6 
149 |*Sugar: raw 9 + 8.4 8.7 
106 | Bread: N. Y. 5 + 8.7 8.4 
150 |*Sugar: granulated 9 + 9.0 9.4 
104 | Bread: Cincinnati 3 +10.0 4.0 
Cloths and clothing 
166 | Men’s shoes: black calf 4 — 3.3 4.0 
173 | Men’s shoes: chocolate elk 7 — 2.4 4.5 
177 | Women’s shoes S — 2.9 6.5 
220 | Worsted yarns: 2-32’s 10 — 1.9 6.7 
221 | Worsted yarns: 2-40’s 9 — 1.6 4.1 
226 | Silk: raw, Japanese, Kansai No. 1 10 — 1.6 5.4 
215 | Broadcloth 6 sg Wee | 
228 | Silk: raw, Japanese, extra-extra, 10 => sil 5.6 | 
219 | Sicilian cloth 6 .0 4,9 | 
195 | Print cloths 10 + .9 7.0 
174 | Men’s shoes: vici kid 2 + 1.5 LS 
198 | Calico 9 + 2.0 3.0 
179 | Sheetings: 4-4 Ware Shoals 10 + 2.1 Ua 
216 rench serge 7 + 2.2 2.8 
210 | Suiting: Middlesex 7 + 3.0 4.8 


, : | 
*See footnote on page 563. 
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TABLE XVII (Cont.) 


(1) 3) (4) (5) 
Ref Commodity No. of Average | Measure 
No. price re- | deviation | of incon- 

cessions [from refer-| sistency 
ence date 
Cloths and clothing (cont.) 

199 | Cotton thread 4 + 3.3 4.1 
202 | Cotton yarns: carded, cones 10/1 10 ae Bod 6.2 
217 | Storm serge 8 + 3.7 6.9 
203 | Cotton yarns: carded, cones 22 fil 10 + 4.2 6.9 
182 | Drillings: Mass. D 10 + 4.8 5.9 
192 | Muslin: Rough Rider 10 + 4.8 6.2 
186 | Ginghams: Lancaster 10 + 4.9 7.3 
190 | Muslin: Fruit of the Loom 10 + 5.7 5.6 
181 | Drillings: Pepperell ; 10 + 5.9 nD 
191 | Muslin: Lonsdale 10 + 6.0 Onl 
206 | Flannels: white 8 + 6.0 Wi 
214 | Underwear: union suits 2 + 6.0 4.0 
197 | Sheetings: 4-4 Pepperell R 10 + 6.3 7.0 
185 | Ginghams: Amoskeag 10 + 6.4 ist 
180 | Denims 10 + 6.7 5.9 
193 | Muslin: Wamsutta 9 + 7.4 4.4 
213 | Underwear: shirts and drawers 3 ar Ges) iL ® 
183 | Flannel: colored 8 + 8.7 7.0 
218 | Poplar cloth 5 + 8.7 ee 
223 | Linen shoe thread 3 + 8.7 7.4 
196 | Sheetings: 4-4 Indian Head 10 FTO ere 6.2 
184 | Flannel: unbleached 9 +11.0 8.7 

Fuel and lighting 

239 | Coke 10 — 5 7.6 
232 | Anthracite coal: broken 4 + 1.3 ae 
236 | Bituminous coal: Kanawha 10 + 2.2 5.0 
238 | Bituminous coal: Pocahontas 8 +"3.0 5.4 
234 | Anthracite coal: egg 2 + 4.5 8.5 
235 | Anthracite coal: stove 2 sp eae) 8.5 

: 244 | Matches 2 + 6.0 12.0 
| 248 | Petroleum: refined, for export 7 ap @, il 5.3 
| 233 | Anthracite coal: chestnut 3 + 6.3 7.4 

249 | Petroleum: refined, 150° fire test 7 + 6.3 7.3 
237 | Bituminous coal: New River 8 20.7 6.5 
247 | Petroleum: crude 8 ar OY) SA 

Metals and metal products 

295 | Copper: wire 10 — 4.2 5.4 
267 | Bar iron: from mill, Pittsburgh 10 — 4.0 Dot! 
293 | Copper: ingot 10 — 3.7 5.4 
302 | Zine: slab 9 — 3.7 6.2 
259 | Pig iron: basic 10 — 2.2 4.8 
261 | Pig iron: foundry No. 2, Northern 10 SF 4.1 
263 | Pig iron: foundry No. 2, Southern 10 — 2.0 4.5 
276 | Steel billets 10 — 2.0 oe 
294 | Copper: sheet 9 Goa et oe 
260 | Pig iron: Bessemer 10 S105 He 
297 | Lead: pipe 8 — 1.0 ae 
301 | Zinc: sheet 8 — ot te 
296 | Lead: pig . 10 — .4 5 
266 | Bar iron: from store, Phila. 10 — 3 4. 
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TABLE XVII (Cont.) 


2 (3) (4) (S) 
het. Comaity No. of Average | Measure 
No. price re- | deviation of incon- 
cessions |from refer-| sistency 

ence date 


Metals and metal products (cont.) 
299 | Silver 
300 | Tin: pig 
289 | Wire: fence 
298 | Quicksilver 
288 | Vises 
271 | Planes 
269 | Nails: wire 
253 | Door knobs 
254 | Files 
280 | Steel rails 
252 | Chisels 
274 | Shovels 
291 | Wood screws 
251 | Butts 
250 | Augers 
258 | Locks 
272 | Saws: crosscut 
273 | Saws: hand 
255 | Hammers 
287 | Trowels 
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Building materials 
323 | Shingles: cypress 
327 | Brick 
317 | Pine: yellow siding 
335 | Doors 
338 | Lime 
324 | Shingles: red cedar 
350 | Rosin 
345 | Glass: window, B 
353 | Turpentine: spirits of 
348 | Linseed oil 
310 | Oak: white, plain, N. Y. 
344 | Glass: window, A 
Boo) ne oxide of . 


‘ar 
306 | Hemlock: N. Y. 
354 | Lead: carbonate of 
319 | Poplar 
349 | Putty 
308 | Maple: N. Y. 
321 | Spruce 
313 | Pine: white boards 
312 | Oak: white quartered, N. Y. 
Chemicals and drugs 
381 | Sulphur 


393 | Alcohol: grain 
360 | Acid: sulphuric 
382 | Tallow 
357 | Acid: muriatic 
397 | Opium 
362 | Alcohol: wood 
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(2) | 
Commodity 


(3) 
No. of 
price re- 
cessions 


Chemicals and drugs (cont.) 


Quinine 
Soda: bicarbonate of 
Glycerine 

um 

House-furnishings 

Carpets: Wilton 
Nappies 
Carpets: Brussels 
Sheeting: 10-4 Pepperell 
Tumblers 
Bedroom sets 
Tickings: Amoskeag 
Kitchen tables 
Tubs 


Carpets: Axminster 

Pails 

Sheeting: 10-4 Wamsutta 

Bedroom chairs 

Pitchers 

Plates 

Teacups and saucers 

Kitchen chairs 
Miscellaneous 

Rubber 


Cottonseed meal 
Leather: calf 

Leather: sole oak, scoured backs 
Rope 

Leather: harness oak 
Starch: laundry 
Leather: sole oak 

Jute 

Tobacco: smoking 
Tobacco: plug 

Paper: newsprint 

Paper: wrapping, Manila 
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TABLE XVIII 


Measures Descripinc THE BEHAVIOR or WHOLESALE Commoprty Pricrs DURING 
Prriops or Revivat AnD RECESSION IN AMERICAN Business, 1890-1925, 


Ranking of Commodities, by Groups, according to the Average Duration of the 
Period of Falling Prices.1 


(1) (2) Ca 
Ref Commodity Average duration of 
No. period of falling prices 

(in months) 
Farm products 

13 | Cattle: choice to prime 9.9 
47 | Milk 12.9 
14 | Cattle: good to choice Se, 
19 | Sheep: wethers 132 
31 |*Egegs 13.2 
42 | Hides 13.4 
17 | Sheep: ewes 1337 
34 |*Flaxseed 14.9 

1 arley 15e2 

51 |*Potatoes 16.3 

25 | Cotton 16.5 

59 | Wool: medium LS 

15 | Hogs: heavy 17.6 

16 | Hogs: light Lh 

4 |*Oats 19.0 
2 |*Corn 19.2 

22 |*Beans 20.1 

49 |*Onions 20.4 

53 | Rice 20.4 (18.6) 
DleRye ; 20.7 (18.6) 
56 | Wool: fine clothing 20.7) Sia) 
6 |*Wheat 22.0 (18.8) 

37 |*Hay Pe} I 

44 |*Hops 27.4 (21.8) 

Foods 

140 | Meal: corn, yellow table L2, 

106 | Bread: N. Y, 1220 
139 | Meal: corn, fine white 12.9 

71 | Mutton 14.4 

99 |*Cheese 14.4 

64 | Beef: fresh 14.5 

69 | Hams 15.8 

89 |*Butter: creamery extra, N. Y. 15.8 

95 |*Butter: creamery extra, St. Louis 15.8 
158 | Cottonseed oil 15.9 

68 | Beef: salt fone 

90 |*Butter: creamery firsts, N.Y, 16.6 

74 | Pork: cured, salt mess 17.0 


ees ney ee all ne recorded periods of falling price. In 
atin I 1€ses account has been taken onl i i ich 
were limited to a single phase of recession (and depression). sad tei! Soe 


erisk have price movements which are irregular, in the sense that 
. shion to the cyclical movements of general prices. For q more 
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TABLE XVIII (Cont.) 


(2) 
Commodity 


Foods (cont.) 


120 |*Flour: wheat, standard patents 
146 |*Salt 
109 | Coffee 
150 |*Sugar: granulated 
149 |*Sugar: raw 
76 | Pork: cured, short clear sides 
75 | Pork: cured, rough sides 
113 | Cod 
131 | Raisins 
138 | Lard 
115 | Mackerel 
129 |*Currants 
111 | Crackers: oyster 
152 |*Tea 
114 | Herring 
119 |*Flour: wheat, winter straights 
145 | Pepper 
116 | Salmon 
130 | Prunes 
128 |*Apples 
141 | Molasses 
112 | Crackers: soda 
161 |*Vinegar 
117 |*Flour: rye 
148 | Starch: corn 
104 | Bread: Cincinnati 
Cloths and clothing 
206 | Flannel: white 
184 | Flannel: unbleached 
190 | Muslin: Fruit of the Loom 
228 | Silk: raw, Japanese, extra-extra 
183 | Flannel: colored 
226 | Silk: raw, Japanese, Kansai, No. 1 
182 | Drillings: Mass. D 
191 | Muslin: Lonsdale 
186 | Ginghams: Lancaster 
180 | Denims 
185 | Ginghams: Amoskeag 
196 | Sheetings: 4-4 Indian Head 
192 | Muslin: Rough Rider 
203 | Cotton yarns: carded, cones 22/1 
174 | Men’s shoes: vici kid 
197 | Sheetings: 4-4 Pepperell R 
220 | Worsted yarns: 2-32’s 
202 | Cotton yarns: carded, cones 10/1 
217 | Storm serge 
221 | Worsted yarns: 2-40’s 
193 | Muslin: Wamsutta 


| 


*See footnote on page 568. 
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(3). 
Average duration of 
period of falling pri- 
es 


(in months) 


Ny: 


570 APPENDIX 


TABLE XVIII (Cont.) 


(3) 
Ret Commodity Average duration of 
No. period of falling pri- 
ces 
(in months) 
Cloths and clothing (cont.) 

198 | Sheetings: 4-4 Ware Shoals 18.9 

195 | Print cloths 19.0 

181 | Drillings: Pepperell 19.4 

215 | Broadcloth 19.54 Tag) 
218 | Poplar cloth 20.2 (14.0) 
210 | Suiting: Middlesex PANS Be Gliey 70) 
173 | Men’s shoes: chocolate elk 247 

216 | French serge 23.1 (16.0) 
179 | Calico 24.4 (19.7) 
166 | Men’s shoes: black calf Phe) 5) 

219 | Sicilian cloth 25.8 (14.0) 
177 | Women’s shoes 26.6 

213 | Underwear: shirts and drawers 28.57 (380) 
214 | Underwear: union suits 47.5 (23.0) 
199 | Cotton thread AQU2 (32:53) 
223 | Linen shoe thread 49.7 (35.0) 

Fuel and lighting 

247 | Petroleum: crude 16.7 (14.7) 
239 | Coke iy 

248 | Petroleum: refined, for export 1959 Siren) 
233 | Anthracite coal: chestnut 21.0 

232 | Anthracite coal: broken 23.0 

237 | Bituminous coal: New River PRT AGES 7p) 
249 | Petroleum: refined, 150° fire test 24.0 (22.5) 
236 | Bituminous coal: Kanawha 2S 

235 | Anthracite coal: stove 31.0 

238 | Bituminous coal: Pocahontas SLL ee) 
234 | Anthracite coal: egg 33.0 

244 | Matches Si Om Gn0) 

Metals and metal products 

272 | Saws: crosscut 15.0 

273 | Saws: hand 15.0 

297 | Lead: pipe 15.6 

300 | Tin: pig 15.6 

296 | Lead: pig 15.8 

291 | Wood screws 16.7 

289 | Wire: fence if Al 

298 | Quicksilver 18.4 (13.4) 
299 | Silver 18.5 

280 | Steel rails 18.6 

258 | Locks 19.0 

287 | Trowels 19.0 

266 | Bar iron: from store, Phila. LOR 

302 | Zine: slab 19.1 

263 | Pig iron: foundry No. 2, Southern 19.3 

250 | Augers WS (G27) 
294 | Copper: sheet 20:0 ‘ 
293 | Copper: ingot 20.2 


260 | Pig iron: Bessemer 


! 


Se 
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TABLE XVIII (Cont.) 
a 
(2) 3 
Commodity Average duration of 
period of falling 
prices 
(in months) 
Metals and metal products (cont. ) 
Zine: sheet 20 
Pig iron: foundry No. 2, Northern PHL dl 
Bar iron: from mill, Pittsburgh 2S 
Steel billets 21.4 
Copper: wire 22.4 
Door knobs PD if 
Nails: wire 22.8 (18.7) 
Pig iron: basic ees oo 
Be is 24.7 (24.3) 
Hammers Rot, (G3.33) 
Vises 28.9 (24.9) 
Chisels 30.2 (24.4) 
Planes 56.3 (39.0) 
Files 70.3 (16.0) 
Building materials 
Linseed oil i P ‘ 
Maple: N.Y. __ ee 
Turpentine: spirits of . 
Lead: carbonate of es 
Oak: white quartered, N. Y. ee 
Glass: window, B se 
Glass: window, A a 
Rosin rer 
ae 17.5 
Hemlock: N. Y. ee 
Lime _ 13°3 
Spruce ae 
Brick a ; 19.2 
Pine: yellow siding . 
Pine: white boards a (12.7) 
Shingles: cypress we 
Zine: oxide of pe (18.0) 
Poplar: N. Y. 26.2 (20:1) 
Shingles: red cedar 27:3 (21.0) 
Oak: white plain, N. Y. oe 3 (23.2) 
moe 34.8 (16.7) 
eae Chemicals and drugs ioe 
Alum ‘ai 
Alcohol: wood jane 
Tallow 14.8 
Opium : 186 
Alcohol: grain 18.6 (12.0) 
Glycerine 28.3 (22.7) 
Quinine 39.7 (23.3) 
ee 46.4 (21.7) 
Acid: sulphuric 53.5 (18.7) 
Acid: muriatic 57.8 (22.0) 


Soda: bicarbonate of 
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TABLE XVIII (Conc.) 


(1) ; : 
Ref. Commodity Average duration of 
No. period of falling 

prices 
(in months) 
House-furnishings 
430 | Tickings: Amoskeag 14.8 
423 | Sheeting: 10-4 Pepperell 15.8 
406 | Bedroom sets 16.7 
418 | Carpets: Brussels 19.5 (10.8) 
419 | Carpets: Wilton 19.8 (10.6) 
424 | Sheeting: 10-4 Wamsutta 20.0 
417 | Carpets: Axminster 22-3) (13.22) 
422 | Pails 24.2, (Lory 
412 | Kitchen chairs 26.0 (19.8) 
405 | Bedroom chairs 273) LORS) 
431 | Tubs eee XC ST, 
426 | Pitchers 30; Oc (G12) 
414 | Kitchen tables 43.5 (21.0) 
428 | Plates 53.0 (19.0) 
429 | Teacups and saucers 03. Os(LORO) 
427 | Tumblers 3056 25) 
425 | Nappies 66.0 (60.0) 
Miscellaneous 

457 | Tobacco: smoking 9.0 
444 | Paper: wrapping, Manila 14.0 (10.0) 
440 | Leather: sole oak 14.8 
448 | Jute 15p2 
441 | Leather: sole oak, scoured backs 15.7 
438 | Leather: harness oak MN Y/ 
450 | Rope 16.8 
443 | Paper: newsprint Was) 
436 | Leather : calf 1950 
451 | Rubber 20.0 
433 | Cottonseed meal D2ie2, 
455 | Starch: laundry 22:.3: (1928) 
456 | Tobacco: plug 42.3 (13.5) 
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INDEX} 


American Tel. and Tel. Co., general busi- 
ness index, 45, 51, 83, 85n, 90-1, 93, 
101, 108, 117, 488. 

Amplitude of cycles in commodity prices, 
see Cyclical variability 

Arithmetic measures, and stability of 
type, 336; frequency distributions, 
325-9, 333, 573-6, 579-80, 585, of dis- 
persion, 256, 262, 280-2; of price level 
changes, 231-8, 239n; standard errors 
of means, 241-7; standard errors of 
standard deviations, 260n, 261-2 

Artman, C. E., 55 


Berglund, Abraham, 62 

Beta point, 317n 

Bias in index numbers, 233, 235, 238-9 

Bond yield, railroad, 43, 45, 51, 67, 83, 90, 
91, 93, 101, 108, 109, 117, 127, 488 

Bortkiewicz, L. v., 262n 

Bowley, A. L., 241, 246, 247, 256, 267n, 
337 

Boyle, James E., 61, 62, 63 

Building materials, regional price dif- 
ferences, 162-7, 186; see Groups, com- 
modity 

Business cycles, and monthly price varia- 
bility, 372-7; phases of American, 79- 
81, 437; see also Cyclical movements 


Call loans, interest rate on, 45, 51, 67, 83, 
90, 91, 93, 101, 108, 117 


Se 


Chain indexes, 232, 234, 236; error in 


chaining, 231n 

Chance, and regularities, 32, 347 

Chapman, S. J., 62 

Chemicals and drugs, see Groups, com- 
modity 

Cloths and clothing, see Groups, com- 
modity 

Consistency of sequence of cyclical move- 
ments, 134-40, 159; see Inconsistency 

Constant prices, during cycles, 80, 81-2, 
98, 99, 116, 387-95. 


Contract prices, 60n 

Correlation, 51-2, 60, 120, 122, 127-40, 
141, 145, 149, 151-5, 158-9, 190, 209, 
245-7, 283-4, 319-20, 348, 355-64, 369 

Cost of living index, Douglas, 72; U.S. B. 
of L. S., regional differences, 187-9 

Cournot, A. A., 142n 

Criteria of curve type, 227-9, 311-23 

Crop years, 41n, 48, 494-6 

Crump, Norman, 255, 256, 262n, 275, 279, 
283, 285 

Curve types, see Frequency distribution 

types 

Cyclical movements of commodity prices, 
76-140, 157-9; correlation among, 127- 
40, 158-9; correlation with other price 
movements 151-5; extent of, 387-95; 
group characteristics of cyclical meas- 
ures, 386-487 ; limits of price cycles, 80-1; 
measurable aspects of, 78,157-8; method 
of measuring, 77-90; regional differences 
in, 201-8; see also Duration, Percentage 
decline, Percentage rise, Price cycles, 
Recession, Revival, Sequence, Timing 

Cyclical variability, correlation with-other 
measures, 128-30, 152, 153, 154, 155; 
index of, 78, 85-6, 90, 96-7, 426-31, 437, 
519-42, 548-52 


Darwin, George, 34 

Determination, coefficient of, 141, 145, 147, 
148n, 149, 151, 209-10, 361-4, 369 

Discount rates, regional differences in, 
180-6; regional differences in varia- 
bility, 194-6 

Discount rate on 60-90 day commercial 
paper, 43, 45, 51, 67, 83, 90-1, 93, 101, 
108, 117 

Dispersion of prices, 216, 251-86, 325-34, 
339, 347, 352n; and displacement, 358- 
64; and price level changes, 279-86, 
356-69; and standard errors of means, 
244-5; and variability of individual 
prices, 358 


1Pages here numbered in italics contain tabular data. 
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Displacement of prices, 216, 286-311 , 366-7; 
and dispersion, 358-64; and price level 
changes, 358-64, 369; and variability 
of individual prices, 358 

Douglas, Paul H., 72 

Dow-Jones, see Stock prices 

Dry goods, regional differences in retail 
prices, 175, 186 

Duncker, George, 336n 

Dun’s index, 161n 

Duration of cycles in commodity prices, 
78, 85n, 89-90, 94-6, 111-4, 421-6, 437, 
619-47 

Duration of decline (cyclical), 78, 89-90, 
126-7, 405-13, 436, 519-42, 668-72; cor- 
related with other cyclical measures, 
128, 134; regional differences in, 203-8 

Duration of rise (cyclical), 78, 89-90, 107- 
15, 405-13, 436, 519-42, 558. 62; as per- 
centage of duration of cycle, 108-15; 
correlated with other measures, 128, 
134, 153; regional differences in, 203-8 


Earnings of American workers, rates of 
change in, 72-3 

Economic series, general, 43, 45, 51, 67, 
83, 90-1, 93, 101, 108, 117, 127, 488 

Edgeworth, F. Y., 39, 211, 217, 218, 239n, 
240n, 254, 256, 279, 337 

Elasticity of demand, coefficient of, 142n, 
149, 150n 

Equilibrium, among prices, 214; and dis- 
tribution type, 318-23 ; economic, 76n, 
213n, 217, 354 

Exceptional commodities, 81, 102 


Fabricated goods, variability of prices, 43, 
487 

Falkner’s index of wholesale prices, 78, 
85n, 87n, 408n, 415, 420, 423, 428 

Farm prices, regional differences in, 175- 
80, 186; variability, 53-5 ; see also 
Commodities 

Farm products, see Groups, commodity 

Federal Reserve Bank of New York, 45n 

Federal Reserve Board, 180, 222-3, 251 

Federal Trade Commission, 62-4 

Fisher, Irving, 218, 233, 238, 245n, 246n, 
251, 256, 262n, 265 


INDEX 


Fisher, R. A., 322n, 323n, 327, 328n, 355n, 
380n, 386n 

Fisher’s index, 161n 

Fixed base relatives, and stability of type, 
336; changes in form of frequency dis- 
tributions, 339-48, 353; frequency dis- 
tributions, 224-5, 331-4, 573-8, 585; in 
measurement of dispersion, 253-4, 258- 
267, 270, 281-2; in measurement of 
price level changes, 230-7, 241-5, 249-50 

Flexibility of prices, 140-51 ; coefficient of, 
141-3; coefficient of partial, 143-4; 
regional differences in, 208-10 

Flux, A. W., 248, 275, 337, 338 

Food prices, retail, regional differences, 
172, 173; variability, 52 

Foods, see Groups, commodity 

Frequency distributions, of measures of 
cyclical price movements, 395-437; of 
measures of frequency of price change, 
379-81, 383-6; of measures of variabil- 
ity, 370-8, 383-6; of price relatives, 
219-29, 323-55, 367-8, 573-585; of trend 
measures, 381-6 

Frequency distribution types, 313-23; see 
also Population types 

Frequency of price changes, 56-60, 156, 
379-81, 434, 502-6; correlation with 
other measures, 154; regional differ- 
ences in, 196-8 

Fuel and lighting, see Groups, commodity 

Fuel prices, retail, regional differences in, 
173-5, 186 


Galton, Francis, 267n 

Gauss, C. F., 318 

Gaussian distribution, 227-9, 239n, 311-2, 
316-23, 325-38, 344-8, 353-4, 365, 368 

Gay, Edwin F., 32n 

Geometric measures, and stability of type, 
336; frequency distributions, 325-9, 
352n, 577-8, 581-4; measures of dis- 
persion, 256-78, 352n; of price level 
changes, 231-8, 239n, 263, 266-8, 352n; 
standard errors of means, 241-7; stand- 
ard errors of standard deviations, 260n, 
261-2 

Gini, Corrado, 338 

Glover, James W., 67n, 68n, 72n 


INDEX 


Grains, price variability, 53-5, 61-4; see 
also Commodities 
Groups, commodity, 
groups, 222-3; 
Building materials, 47, 70, 492, 500, 
507, 510-1, 517, 538-9, 546, 551, 556, 
561, 566, 671; 
Chemicals and drugs, 47, 70, 492-3, 
500, 505-6, 511, 517-8, 539-40, 546, 
551, 556-7, 561, 566-7, 571; 
Cloths and clothing, 47, 70, 490-1, 498- 
9, 503-4, 508-9, 514-5, 532-5, 544-6, 549- 
50, 554-6, 559-60, 564-6, 569-70; 
Farm products, 47, 48, 70, 485, 489, 496, 
497, 502, 507, 512, 528-9, 548, 648, 553, 
558, 568, 568; 
Foods, 47, 48, 70, 489-90, 495-6, 497-8, 
502-8, 507-8, 512-4, 529-82, 543-4, 548- 
9, 553-4, 558-9, 563-4, 568-9; 
Fuel and lighting, 47, 70, 491, 499, 504, 
509, 615-6, 535, 545, 550, 555, 560, 565, 
570; 
House-furnishings, 47, 70, 493, 500-1, 
506, 511, 518, 540-1, 547, 551-2, 557, 
561-2, 567, 572; 
Metals and metal products, 47, 70, 
491-2, 499-500, 505-6, 509-10, 516-7, 
538-7, 545-6, 550-1, 555-6, 560-1, 565- 
6, 570-1; 
Miscellaneous, 47, 70, 493, 501, 506, 
612, 618, 541-2, 547, 552, 557, 562, 567, 
572 


219; weights by 


Heterotypic distributions, 313-4, 322-3, 
325-34, 336n, 344-5, 354-5, 386 

Homogeneity, of price series, 49; of popu- 
lations, 216, 227, 318-23 

House-furnishings, see Groups, commodity 


Inconsistency, in timing of recession, 117, 
118, 119-25, 126, 139-40, 435-6, 563-7; 
in timing of revival, 99-101, 103-7, 139- 
40, 436, 553-7 

Index numbers of prices, see Price level 

Instability, group, 216-7, 311-58, 364-5; 
internal, 215-6, 251-311, 364, 369; 
of distribution types, 318-23; of price 
level, 214-5, 229-51, 368-9; price, 34, 
213-369; relations among measures of, 
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215, 355-64, 369 

International comparisons, frequency of 
price change, 197; price trends, 199- 
201; price variability, 190-4 


Jevons, W. S., 217, 218 


Kelley, Truman L., 319n, 320, 322, 336n 
Knoop, Douglas, 62 
Kurtosis of distributions, 228-9, 335n, 340 


Laplace, P. S., 318 

Lehr, Julius, 69n 

Link relatives, and stability of type, 336; 
changes in form of frequency distribu- 
tions, 348-55; frequency distributions, 
224-5, 331-4, 579-84; in measurement 
of dispersion 253-4, 258-62, 268-70, 271- 
7; in measurement of price level 
changes, 230-7, 241-5, 249-50. 

Logarithmic, see Geometric 


Macaulay, Frederick R., 45n, 335n 

March, Lucien, 279, 280n, 338 

Marshall, Alfred, 142 

Mean deviation, as measure of monthly 
variability, 39-40; as measure of 
regional price differences, 162; as 
measure of year-to-year variability, 49 

Median, in measurement of price level 
changes, 231-7, 239, 573-85 

Metals and metal products, see Groups, 
commodity 

Mineral products, consistency of price 
revival, 105; variability of prices, 42, 
486 

Mitchell, Wesley C.,31n, 33, 76n, 79n, 80n, 
213n, 218, 239n, 240n, 254, 256, 265, 
279, 283n, 335n, 337 

Modal divergence, 228-9 

Mode, and geometric means, 239n, 240n 

Moments of frequency distribution, 229, 
311-23 

Moore, Henry L., 141, 142n, 143-4, 208, 
354n 


Normal law of error, see Gaussian 


Olivier, Maurice, 251n, 338n 
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Partial flexibility, see Flexibility 
Peake, E. G., 64 


Peakedness of distributions, see Kurtosis 
Pearson, Karl, 227, 228, 288, 312, 313, 
314n, 318, 319, 320n, 321, 322n, 323n, 


335, 336n, 342n, 348, 365, 368 
Peirce, Charles S., 32, 33 


Percentage of decline (cyclical), 78, 90, 
127, 418-21, 436-7, 519-42; correlated 
with other measures, 1 28, 134; regional 


differences in, 203-8 


Percentage of rise (cyclical), 78, 90, 115, 
413-8, 436-7, 519-42; correlated with 
other measures, 128, 134, 163; re- 


gional differences in, 203-8 


Periods in study of cyclical movements, 


79-81 
Perishability and price variability, 55-6 


Persons’ index of wholesale prices, 78, 85n 


Persons, W. M., 49n 


Pig iron production, 43, 45, 51, 67, 83, 90, 


91, 98, 97, 101, 108, 117, 118, 127 


Population of prices, characteristics of, 


311-55, 370-439 
Population of the U. S., rate of growth, 67 
Population types, 315-6, 339-55, 383-6, 
431-3 


Price cycles, 77-82, 85n, 95, 110; number 


of, 91-4, 106-7, 111-4, 124-6, 387-9, 
434-7; see also Cyclical movements 

Price determination, 140-51 

Price level, and displacement, 356-64, 369; 
and dispersion, 279-86, 356-64, 369; 
and variability of individual prices, 
356-7, 374-6; instability of, 214-5, 
217-8; measurement of changes in, 
229-51, 263, 266-8, 272-8, 325-34: re- 
lation to stability of distribution type, 
349-51 

Price quotations, described, 448-84: form 
of, 35, 48-9, 56n, 57n 

Price relatives, illustrated, 38; in com- 
bination, 213-369, 573-85 ; See, Arith- 
metic, Geometric, Fixed base, Link 

Price system, 31-5, 213-4, 218-9, 437-9; 
displacement within, 292-8 

Probable error, see Reliability 

Probabilities, in measurement of price 
changes, 231n, 240n 


INDEX 


Purchasing power, trends in, 67, 69-72, 
507; method of measuring, 71-2 


Range, as measure of variability, 61 

Rank correlation, in measurement of price 
displacement, 287-9 

Rates of change, see Trends 

Rates of growth and economic equilibrium, 
76n 

Recession in commodity prices, 115-27, 
392-5, 563-7; see Duration of decline, 
Percentage of decline, Timing of re- 
cession 

Reference dates, 78-81 

Regional differences, and measurement of 
changes in price level, 161-211; in dis- 
count rates, see Discount rates; in 
price behavior, 186-211 

Reliability, of index numbers, 240-7, 365; 
of moments, 313-4, 320-3, 347n, 355, 
386n; of standard deviations, 260-2 

Retail prices, regional differences in;=l73= 
5, 186; variability, 52-3 ; See also Com- 
modities 

Revival in commodity prices, 97-1 15, 390- 
2, 434-5, 553-7; see Duration of rise, 
Percentage of rise, Timing of revival 

Rhind, A. J., 312n 

Rising prices (during cycles), 80, 81-2, 98, 
99, 116, 387-95. 


Sagging prices (during cycles), 80-2, 98-9 
116, 387-95 

Sampling, see Reliability 

Sauerbeck index, 64, 246, 247 

Schultz, Henry, 142n 

Seasonal fluctuations, 39; and cyclical 
movements, 77, 79 

Sequence of change in prices, during re- 
cession, 116-26, 137-40; during revival, 
99-107, 134-7, 139-40 ; regional dif- 
ferences in, 202-8, 205-8; see also 
Timing 

Silverstolpe, 256 

Skewnesgs of distributions, 228-9, 314, 339- 
40 

Smith, B. B., 141n, 147n 

Soule, George, 184 

Speculation and variability of prices, 61-2 


’ 


INDEX 


Stability, see Instability 

Standard deviation, as measure of disper- 
sion, 256-7, 280-2; as measure of in- 
consistency, 99-101; as measure of 
price variability, 62; as measure of 
regional difference, 205-8; of distribu- 
tions of price relatives, 573-85; of 
measures of cycle duration, 424; of 
measures of cyclical variability, 429; 
of measures of duration of rise, 409; of 
measures of duration of decline, 412; 
of measures of price decline, 421; of 
measures of price rise, 416; of meas- 
ures of recession, 402; of measures of 
revival, 398; standard errors of, 260- 
2, 261 

Standard errors, see Reliability 

Stock prices, index of industrial (Dow- 
Jones) 43, 45, 51, 67, 83, 90, 91, 93, 
101, 108, 117; index of railroad (Ma- 
caulay) 45, 51, 67, 101, 108, 117 

System of prices, see Price system 


Thorp, Willard L., 79n, 80n 

Timing of recession, 78-82, 89, 116-7, 
119-23, 395-405, 434-5, 512-8, 519-42, 
563-7; consistency of sequence, 137-40; 
correlated with other measures, 120, 
122, 128, 132-4, 153, 154 

Timing of revival, 78-82, 89, 100, 101, 103- 
§, 395-405, 434-5, 512-8, 519-42, 553- 
7; consistency of sequence, 134-7, 
139-40; correlated with other mea- 
sures, 120, 122, 128, 130-2, 153, 154 

Trends of commodity prices, 65-76, 157, 
381-6, 507-11; and bias in index num- 
bers, 238-9; and cyclical movements, 
77, 79, 85-6; and price variability, 41, 
49, 50, 62-3, 154, 155, 159; measures 
of, correlated with other measures, 154- 
5; regional differences in, 198-201 

Twelve-month displacement, 308-11 

Twelve-month link relatives, in measure- 
ment of dispersion, 275-8, 352n; in 
measurement of price changes, 247-51, 
352n 

United States Bureau of Labor Statistics, 
38n, 48-9, 52, 56, 57n, 69, 77, 149, 173, 
187, 222-3, 245n, 443n, 485n 
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United States Bureau of Labor Statistics 
index of wholesale commodity prices, 
67, 72n, 78, 83, 87, 90, 91, 93, 101, 108, 
117, 145n, 146, 157, 158, 161n, 162, 
209, 230-1, 233, 235, 237, 239, 248-50, 
272, 274, 374-6, 382, 403, 404, 405, 408- 
9, 415-18, 420, 423-5, 428-31 

United States Bureau of Standards, 162n 

United States Department of Agriculture, 

146n 

United States Department of Commerce, 
162n 

United States Geological Survey, 165 


Variability of prices, 39-64; and disper- 
sion, 358; and displacement, 358; and 
price level changes, 356-7; and trend, 
see Trend; correlated with other meas- 
ures 152, 153, 190; cyclical variability, 
see Cyclical; frequency of price changes, 
see Frequency; monthly variability, 
39-49, 64, 156-7, 192-4, 370-7, 433-4, 
485-96; other measures of variability, 
60-4; regional differences in, 189-94; 
week-to-week variability, 55-6; year- 
to-year variability, 49-55, 63, 156, 189- 
92, 377-8, 497-501 ; 

Vogel, Emanuel H., 76n 


Wages, see Harnings 

Walras, Léon, 213n 

Walsh, C. M., 218 

Watkins, G. P., 62 

Weights, and stability of type, 336; com- 
parison of weighted and unweighted 
measures, 231-39; frequency distribu- 
tions of weighted and unweighted 
measures, 329-31, 333-4, 573-85; in 
measurement of price movements, 221- 
223, 443-484 

Working, E. J., 151n 

Working, Holbrook, 149n, 161n, 208 

Wright, Sewall, 141n 


Yule, G. U., 262n 


Zapoleon, L. B., 175n 
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Commopit1ks, 

Acid, acetic, 475 

Acid, citric, 479 

Acid, muriatic, 114, 475, 492, 500, 505, 
511, 517, 589, 546, 551, 556, 561, 566, 
571 

Acid, nitric, 476 

Acid, phosphate, 478 

Acid, stearic, 476 

Acid, sulphuric, 48n, 114, 476, 492, 500, 
505, 511, 517, 589, 546, 551, 556, 561, 
566, 571 

Acid, tartaric, 479 

Alcohol, denatured, 476 

Alcohol, grain, 97, 112, 479, 492, 500, 
505, 511, 518, 589, 546, 551, 556, 561, 
566, 571 

Alcohol, wood, 65, 69, 72, 103, 107, 114, 
119, 121, 126, 476, 492, 500, 505, 511. 
517, 589, 546, 551, 556, 561, 566, 571 

Alum, 114, 476, 492, 500, 505, 611, 51 ve 
539, 546, 551, 556, 561, 567, 571 

Aluminum, 253, 470 

Ammonia, anhydrous, 476 

Ammonia sulphate, 478 

Apples, evaporated, 41n, 1/1, 456, 490, 
494, 496, 498, 508, 507, 518, 581, 544, 
549, 554, 558, 564, 569; fresh, 55, 456 

Augers, 114, 467, 491, 499, 504, 510, 
516, 585, 546, 660, 556, 561, 566, 570 


Bananas, 456 ; retail, 172, 173 


Bar iron, 104, 105, 106, 111, 119, 121, 
123, 124, 125, 468, 492, 499, 500, 505, 
510, 516, 586, 545, 560-1, 556, 560, 
565, 570-1 

Barley, 41n, 53, 54, 61, 62, 63, 64, 112, 
443, 489, 494, 495, 497, 502, 507, 512, 
528, 543, 548, 558, 558, 563, 568 ; farm 
prices, 53, 54, 176-9, 186 

Bars, iron, 468 

Beans, 41n, 111, 445, 489, 494, 496, 497, 
502, 507, 512, 529, 543, 548, 553, 558, 
563, 568; retail, 172 

Beef, fresh, 45, 61, 58, 67, 88, 92, 94, 
95, 96, 100, 1038, 106, 108, 115: 116, 
119, 121, 124, 126, 449-50, 489, 495, 
497, 508, 508, 512, 529, 543, 548, 554, 
569, 564, 568; retail, 52, 172, 173n 


INDEX 


Commopitizs, 

Beef, salt, 106, 118, 119, 126, 460, 489, 
495, 498, 503, 508, 518, 529, 544, 548, 
554, 559, 564, 568 

Blankets, 481, 501, 511 

Bleaching powder, 477 

Bones, 478 

Boots and shoes, 43, 49n, 1 O4, 111, 114, 
119, 255, 459-61, 487, 490, 498, 508, 
508-9, 614, 525, 582, 545, 549, 554-6, 
559-60, 564, 569-70 

Borax, 477 

Bran, 481 


Bread, 114, 453-4, 489, 495, 497, 502, 
507, 518, 580, 544, 548-9, 554, 559, 
564, 568-9; retail, 172 

Brick, 103, 106, 112, 119, 195, 163, 164, 
186, 478, 492, 500, 506, 510, 517, 588, 
546, 551, 556, 561, 566, 571 

Butter, 112, 113, 451-63, 490, 496, 497, 
508, 508, 518, 580, 543-4, 549, 554, 
558, 564, 568; retail, 62, 172 

Butts, 111, 467, 491, 499, 504, 510, 516, 
535, 546, 550, 556, 561, 566, 571 


Cabbages, 55; retail, 172, 173n 

Calico, 104, 107, 111, 119, 121, 124, 461, 
491, 498, 508, 508, 514, 682, 544, 549, 
555, 559, 564, 570 

Cantaloupes, 55 

Carpets, 104, 114, 120, 481, 498, 501, 
506, 511, 518, 540, 547, 561, 557, 562, 
567, 572 

Cattle, 45, 51, 58, 67, 83, 92, 94, 95, 96, 
100, 108, 106, 107, 108, 109, 110, 113, 
114, 116, 119, 121, 128, 124, 125, 196, 
127, 255, 444, 485, 489, 495, 497, 508 
207; 512, 519, 528, 548, 548, 558, 458, 
568, 568 

Cement, 163-7 » 185, 186, 206-8, 473, 
610 


Cheese, 113, 458, 490, 496, 497, 508, 508, 
513, 580, 548, 549, 558, 559, 564, 568; 
retail, 172 

Chisels, 114, 467, 491, 499, 504, 510, 
516, 585, 546, 550, 566, 561, 566, 571 

Clover seed, 445 
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CommopiT1Eks, 


Coal, anthracite, 42, 45, 51, 58, 67, 82, 
83, 92, 94, 95, 96, 98, 100, 108, 114, 
115, 116, 126, 253, 465-6, 486, 491, 
499, 504, 509, 515, 622, 635, 546, 560, 
558, 560, 565, 570; retail, 173-5, 186 

Coal, piciesnous, 45, 61, 58, 67, 88, 92, 
94, 95, 96, 100, LOT LOS el Iie 113" 
116, 121, 122, 123, 124, 126, 127, 190, 
191, 192, 199, 200, 253, 466, 486, 491, 
499, 504, 509, 515-6, 522, 586, 545, 
560, 5565, 560, 565, 570; retail, 173-5, 
186 

Cocoa beans, 454 

Cocoanut oil, 459 

Cod, 113, 454, 489, 495, 497, 502, 508, 
518, 431, 544, 548, 554, 559, 564, 569 

Coffee, 107, 112, 125, 191, 199, 454, 490, 
496, 498, 503, 508, 518, 580, 548, 549, 
554, 558, 564, 569; retail, 172 

Coke, 42, 45, 48, 51, 57, 58, 67, 88, 92, 
94, 96, 96, 100, 108, 105, 106, 108, 
112, 116, 118, 119, 125, 126, 253, 466, 
486, 491, 499, 504, 509, 516, 522, 535, 
545, 550, 556, 560, 565, 570 

Copper, ingot, 45, 51, 58, 67, 83, 93, 94, 
95, 96, 100, 108, 106, 108, 111, 116, 
119, 121, 128, 124, 126, 191, 199, 253, 
470, 486, 492, 500, 505, 510, 516, 528, 
587, 545, 560, 555, 560, 565, 570 

Copper, sheet, 104, 107, 111, 121, 124, 
470, 491, 499, 504, 510, 517, 587, 545, 
550, 555, 560, 565, 570 

Copper sulphate, 477 

Copper, wire, 104, 105, 106, 111, 119, 
121, 123, 124, 470, 492, 499, 506, 510, 
517, 587, 545, 550, 555, 560, 565, 71 

Copra, 454 

Corn, 41n, 53, 54, 63, 64, 111, 448, 485, 
489, 494, 496, 497, 502, 507, 512, 528, 
548, 548, 558, 558, 568, 568; farm 
prices, 53, 54, 176-80, 186, 187, 189- 
90, 198, 199 

Corn, canned, 458; retail, 172 

Corn flakes, 172 

Corn oil, 459 

Cornstarch, 114, 458, 489, 495, 497, 
502, 507, 514, 32, 544, 548, 554, 559, 
564, 569 


CommopitiEs, 


Cotton, 41n, 42, 45, 51, 58, 67, 83, 92, 
94, 95, 96, 98, 100, 104, 106, 108, 112, 
116, 120, 121, 124, 126, 190, 191, 
192, 193, 197, 198, 199, 200, AB, 485, 
489, 494, 496, 497, 502, 07, 512, 520, 
529, 5438, 548, 658, 568, 563, 568; 
Qui prices, 53, 176-80, 185, 186 

Cotton yarns, 45, 51, 58, 67, 83, 92, 94, 
95, 96, 98, 100, 107, 108, ITO ILO NL Oe 
125, 126, 191, 192, 198, 197, 198, 199, 
468, 491, 499, 504, 508-9, 516, 683, 
544, 550, 554, 559, 565, 569 

Cottonseed, 445 

Cottonseed meal, 104, 106, 111,119; 121, 
125, 481, 498, 501, 506, 511, 518, 541, 
547, 562, 557, 562, 567, 572 

Cottonseed oil, 41n, 103, 105, 106, 112, 
119, 121, 128, 124, 459, 490, 494, 496, 
498, 508, 508, 514, 582, 543, 549, 554, 
558, 564, 568 

Crackers, 114, 454, 489, 495, 497, 502, 
507-8, 518, 581, 544, 548, 554, 659, 
564, 569 

Cream of tartar, 479 

Crushed stone, 474 

Currants, 111, 456, 490, 496, 498, 508, 
508, 518, 581, 544, 649, 558, 558, 568, 
569 

Cutlery, 481, 500, 511 


Denims, 104, 106, 112, 120, 122, 124, 
461,491, 498, 504, 509, 514, 588, 544, 
549, 555, 559, 565, 569 

Doorknobs, 110, 111, 467, 491, 499, 
504, 510, 516, 585, 546, 550, 556, 560, 
566, 571 

Doors, 49n, 114, 474, 492, 500, 505, 510, 
517, 588, 546, 551, 556, 561, 566, 571 

Douglas fir, 471 

Drillings, 104, 106, 107, 111, 113, 120, 
121, 122, 128, 124, 461, 490-1, 498-9, 
504, 609, 514, 583, 544, 549-50, 554- 
5, 559, 565, 569-70 


Eggs, 41n, 113, 445-6, 489, 494, 495, 
497, 502, 607, 512, 529, 548, 548, 568, 
558, 563, 568; 
retail, 62, 172 


594 


CommopDiIrTIEs, 
Electricity, 173-5, 186 
Epsom salts, 479 


Ferromanganese, 468 

Files, 114, 467, 491, 499, 504, 509, 516, 
536, 546, 550, 556, 561, 566, 571 

Flannel, cotton, 104, 113, 114, 120, 122, 
461, 490, 499, 508, 509, 514, 538, 544, 
550, 555, 659, 565, 569 

Flannel, outing, 175, 186 

Flannel, wool, 104, 114, 120, 122, 463, 
490, 498, 503, 508, 515, 534, 546, 549, 
554, 560, 565, 569 

Flaxseed, 41n, 113, 447, 489, 494, 496, 
497, 502, 507, 512, 529, 543, 548, 558, 
558, 563, 568 

Flour, rye, 41n, 113, 455, 490, 494, 496, 
498, 503, 508, 513, 508, 518, 531, 544, 
549, 554, 559, 564, 569 

Flour, wheat, 41n, 45, 51, 58, 67, 112, 
118, 455, 490, 494, 495, 498, 508, 507 
513, 581, 544, 549, 553-4, 558-9, 564, 
569; retail, 62, 172 

Formaldehyde, 477 

Furniture, 49n, 96, 11 4, 479-80, 493, 
601, 506, 511, 518, 540, 547, 551-2, 
557, 562, 567, 572 


Gas, manufactured, 173-5, 186 

Gasoline, 167-73, 185, 186, 192-3, 196-7, 
201-8, 466 

Ginghams, 107, 1 13, 125, 461, 490, 498- 
9, 508, 508-9, 514, 588, 544, 549, 554- 
5, 559, 565, 569; 
retail, 175, 186 

Glass, plate, 474, 475, 500, 510; win- 
dow, 107, 112, 118, 126, 475, 492, 
500, 505, 510, 517, 589, 546, 551, 556, 
561, 566, 71 

Glucose, 457, 508 

Glycerine, 113, 1 22, 479, 492, 500, 505, 
511, 518, 540, 546, 561, 557, 561, 567, 
671 

Gravel, 474 

Gum, sap, 471 


Hammers, 114, 467, 491, 499, 504, 510, 
516, 536, 546, 550, 556, 561 , 666, 571 


INDEX 


CommMopIrTIEgs, 

Hams, 107, 113, 121, 125, 450, 490, 495, 
498, 503, 508, 513, 530, 543, 548, 554, 
558, 564, 568; 
retail, 52, 172, 173n 

Hay, 41n, 112, 144-7, 447, 489, 494, 496» 
497, 502, 507, 512, 529, 543, 548, 553, 
558, 563, 568; 
farm prices, 53, 186, 208-10 

Hemlock, 104, 114, 120, 471, 617, 538, 
546, 551, 556, 561, 566, 571 

Hemp, 483 

Herring, 114, 454, 490, 496, 498, 502, 
508, 513, 631, 444, 548, 554, 559, 564, 
569 

Hides, 38, 103, 104, 105, 106, 113, 119, 
121, 123, 124, 191, 199, 255, 447, 489, 
495, 497, 502, 507, 512, 520, 529, 543, 
548, 558, 558, 563, 568 

Hogs, 103, 105, 106, 112, 119, 121, 123, 
124, 444, 485, 489, 495, 497, 502, 507, 
512, 519, 528, 543, 548, 558, 558, 568, 
568 

Hollow tile, 474 

Hominy grits, 457 

Hops, 41n, 111, 447, 489, 494, 496, 497, 
502, 507, 512, 529, 548, 548, 658, 558, 
563, 568 

Hosiery, cotton, 49n, 461, 462, 498, 508 


Tron ore, 253, 467 


Jute, 107, 113, 125, 291, 483, 498, 501, 
506, 511, 518, 541, 547, 552, 557, 562, 
567, 572 


Lamb, 450; retail, 172 

Lard, 103, 112, 119, 121, 457, 490, 496, 
498, 508, 508, 518, 581, 444, 549, 554, 
559, 564, 569: 
retail, 52, 172 

Lath, 473 

Lead, carbonate of, 107, 118, 125, 476, 
492, 500, 505, 510, 517, 589, 546, 551, 
556, 561, 566, 571 

Lead, pig, 103, 105, 106, 112, 119, 121, 
125, 471, 486, 492, 499, 505, 610, 517, 
525, 587, 545, 550, 555, 560, 565, 570 
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CommopitiEs, 


Lead, pipe, 103, 113, 119, 121, 253, 471, 
487, 492, 499, 604, 610, 517, 526, 5387, 
545, 550, 555, 560, 565, 570 

Leather, 45, 51, 58, 67, 83, 93, 94, 95, 
96, 98, 100, 101, 103, 105, 106, 107, 
108, 111, 112, 113, 115, 116, 119, 121, 
125, 126, 255, 482-3, 487, 493, 501, 
506, 511, 618, 527, 541, 547, 552, 557, 
562, 567, 572 

Lemons, 457 

Lettuce, 65 

Lime, 48n, 56n, 114, 168, 164, 186, 474, 
492, 500, 505, 610, 517, 539, 546, 551, 
556, 561, 566, 571 

Linseed meal, 482 

Linseed oil, 107, 113, 125, 475, 492, 500, 
505, 510, 517, 589, 546, 551, 556, 561, 
566, 571 

Locks, 111, 467, 491, 499, 504, 510, 516, 
536, 546, 550, 556, 560, 566, 570 


Macaroni, 172 

Mackerel, 107, 111, 125, 455, 490, 496, 
498, 502, 507, 518, 531, 544, 549, 554, 
558, 564, 569 

Maple, 104, 112, 471, 492, 500, 505, 

510, 517, 588, 546, 551, 556, 561, 566, 

571 

Matches, 48n, 56n, 114, 466, 491, 499, 

504, 509, 516, 585, 545, 550, 555, 560, 

565, 570 

Meal, corn, 107, 113, 114, 125, 457, 490, 
496, 498, 503, 508, 518, 531, 544, 549, 
558, 559, 564, 568; 
retail, 52, 172 

Milk, canned, 453; retail, 172 

Milk, fresh, 104, 106, 113, 120, 125, 447- 
8, 489, 495, 497, 502, 507, 512, 521, 
529, 543, 548, 558, 558, 563, 568; 
retail, 62, 172 

Mill feed, 482 

Molasses, 111, 457, 489, 495, 498, 502, 
507, 513, 531, 544, 548, 554, 559, 564, 
569 

Muriate of potash, 478 

Muslin, 96, 104, 105, 106, 107, 112, 118, 
120, 122, 124, 125, 462, 490-1, 498, 
508-4, 608-9, 514,583, 544, 549, 554-6, 


Commop!tTi&s, 


559, 565, 569 

Mutton, 103, 107, 113, 119, 125, 450, 
490, 496, 497, 508, 507, 513, 530, 543, 
549, 554, 559, 564, 568 


Nails, 104, 106, 111, 120, 121, 124, 163, 
164, 186, 469, 487, 492, 500, 505, 509, 
516, 524, 536, 545, 550, 556, 560, 566, 
671 

Nappies, 102, 114, 481, 498, 501, 506, 
511, 518, 541, 547, 552, 557, 562, 567, 
572 

Nut margarine, 172 


Oak, 113, 114, 122, 472, 492, 500, 5085, 
510, 517, 538, 546, 551, 556, 561, 566, 
71 

Oatmeal, 457 

Oats, 41n, 53, 54, 61, 62, 63, 64, 112, 
448, 485, 489, 494, 495, 497, 502, 507, 
512, 528, 543, 548, 553, 558, 563, 568; 
farm prices, 53, 54, 176-9, 186; 198, 
199 

Oleo oil, 457 

Oleomargarine, 457; retail, 172, 173n 

Olive oil, 459 

Onions, 41n, 48, 55, 97, 111, 154, 448, 
489, 494, 495, 497, 502, 507, 512, 529, 
543, 548, 553, 558, 563, 568; retail, 
172 

Opium, 69, 107, 113, 125, 126, 479, 498, 
500, 506, 511, 518, 540, 546, 561, 556, 
561, 566, 571 

Oranges, 55, 475; retail, 172 

Overcoating, 463 


Pails, 49n, 114, 481, 501, 518, 540, 547, 
552, 557, 562, 567, 572 

Palm kernel oil, 477 

Paper, newsprint, 112, 483, 493, 501, 
506, 611, 518, 541, 547, 552, 657, 562, 
667, 572; wrapping, 110, 114, 118, 
483, 493, 501, 506, 511, 518, 541, 547, 
552, 567, 562, 567, b72 

Paraffin, 483 

Peaches, canned, 455; fresh, 55 

Peanuts, 448 

Peas, canned, 458; retail, 172 
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Commopitixs, 

Pepper, 118, 457, 489, 495, 498, 508, 
507, 518, 581, 544, 548, 554, 559, 564, 
569 

Percale, 462; retail, 1 76, 186 

Peroxide of hydrogen, 479 

Petroleum, crude, 42, 45, 46, 51, 57, 58, 
67, 88, 92, 94, 95, 96, 97, 98, 100, 104, 
108, 112, 115, 116, 120, 126, 191, 199, 
253, 467, 486, 491, 499, 504, 509, 516, 
522, 585, 545, 550, 555, 560, 565, 570: 
refined, 104, 111, 112, 120, 467, 491, 
499, 504, 509, 516, 585, 5465, 550, 556, 
560, 565, 570 

Phenol, 479 

Phosphate rock, 478 

Pig iron, 42, 45, 51, 58, 67, 83, 84-9, 92, 
94, 95, 96, 97, 100, 101, 104, 105, 106, 
107, 108, 110, 111, 116, 118, 119, 121 
128, 124, 126, 134, 191, 193, 197, 198, 
199, 253, 467-8, 486, 492, 500, 505, 
510, 516, 528, 586, 545, 561, 555-6, 560, 
565, 570-1 

Pine, 104, 118-4, 119, 122, 163, 164,186, 
472-8, 492, 500, 505, 510-11, 517, 538, 
546, 551, 556, 561, 566, 571 

Pineapples, canned, 456 

Pipe, iron, 469 

Pitchers, 114, 481, 498, 501, 506, 511, 
518, 541, 547, 552, 657, 561, 567, 572 

Planes, 114, 469, 491, 499, 504, 610, 
516, 586, 546, 550, 556, 561, 566, 571 

Plates, 114, 481, 498, 500, 506, 511, 518, 
541, 547, 551, 557, 562, 567, 572 

Poplar, 107, 112, 122, 196, 473, 492 
500, 605, 510, 617, 588, 546, 551, 656, 
561, 566, 571 

Pork, cured, 107, 112, LLB 12d, 291, 
451, 490, 496, 498, 508, 508, 513, 530, 
543-4, 549, 558-4, 558-9, 563, 568-9: 
retail, 62, 172 

Pork, fresh, 451 ; retail, 62, 17 

Potash, caustic, 477 

Potatoes, Sweet, 55, 448 

Potatoes, white, 41n, 42, 45, 51, 54, 55, 
56, 58, 67, 112, 148-51, 161n, 190, 
191, 199, 200, 291, 448, 486, 489, 494, 
495, 497, 502, 507, 512, 529, 543, 548, 
563, 558, 563, 568; farm prices, 53, 


INDEX 


CommopirTtEs, 

54, 176-9, 186; retail, 52, 172 
Poultry, dressed, 451; retail, 52, 172 
Poultry, live fowls, 445 
Print cloths, 39, 40, 43, 45, 61, 58, 65, 

67, 83, 92, 94, 95, 96, 98, 100, 104, 

106, 108, 112, 116, 119, 121, 125, 126, 

468, 487, 491, 499, 504, 509, 514, 524, 

588, 544, 550, 554, 659, 564, 570 
Prunes, 107, 111, 125, 456, 490, 496, 

498, 502, 508, 518, 581, 548, 549, 554, 

568, 563, 569; retail, 172 
Putty, 114, 475, 492, 500, 505, 510, 517, 

589, 546, 551, 556, 561, 566, 571 


Quicksilver, 107, 112, 121, 124, 471, 
491, 499, 505, 509, 517, 587, 545, 550, 
555, 560, 566, 570 

Quinine, 69, 104, 111, 120, 479, 493, 
500, 505, 511, 518, 540, 546, 561, 557, 
561, 567, 571 


Raisins, 118, 456, 490, 495, 498, 502, 
507, 513, 581, 544, 549, 554, 659, 
564, 569; retail, 172 

Rice, 41n, 107, 112, 125, 449, 489, 494, 
495, 497, 602, 607, 512, 529, 548, 
548, 553, 568, 563, 568; retail, 172 

Rolled oats, 172 

Rope, 107, 112, 121, 128, 124, 488, 498, 
501, 506, 611, 518, 541, 547, 552, 657, 
562, 567, 672 

Rosin, 65, 69, 72, 107, 112, 125, 475, 492, 
500, 5065, 611, 517, 539, 546, 651, 556, 
561, 566, 571 

Rubber, 45, 46, 51, 58, 67, 88, 93, 94, 
96, 96, 98, 100, 103, 106, 108, 112, 
115, 116, 119, 126, 126, 191, 199, 483, 
493, 501, 506, 511, 518, 541, 547, 652, 
557, 662, 567, 572 

Rye, 41n, 53, 54, 63, 64, 111, 191, 199, 
291, 443, 489, 494, 496, 497, 502, 607, 
512, 528, 548, 548, 563, 568, 563, 568; 
farm prices, 53, 54, 176-9, 186 


Salmon, 111, 456, 489, 496, 49%, 602, 
508, 513, 581, 544, 548, 554, 559, 564, 
569; retail, 172 


INDEX 


CommopIrTIEs, 

Salt, 112, 458, 490, 495, 498, 502, 507, 
518, 582, 544, 548, 554, 559, 564, 569 

Sand, 163, 164, 186, 474 

Saws, 58, 94, 114, 469, 491, 499, 504, 
509, 516, 586-7, 546, 550, 556, 561, 
566, 570 

Sheep, 108, 106, 107, 118, 119, 121, 128, 
124, 126, 445, 489, 495, 497, 502, 607, 
512, 520, 528, 548, 648, 553, 558, 568, 
568 

Sheeting, bleached, 104, 106, 112, 120, 
121, 122, 125, 481, 498, 501, 506, 511, 
518, 540, 541, 547, 561-2, 557, 561, 
567, 572; retail, 175, 186 

Sheetings, brown, 49n, 104, 106, 107, 
111, 112, 119, 120, 122, 125, 468, 491, 
498, 503-4, 508-9, 514, 533, 544-5, 
549-50, 555, 559, 564-6, 569-70 

Shingles, 111, 114, 473, 492, 500, 505, 
610, 617, 588, 546, 551, 566, 561, 566, 
571 

Shovels, 97, 111, 469, 491, 499, 504, 
509, 616, 687, 546, 550, 556, 560, 566, 
b71 

Silk, raw, 103, 105, 106, 109, 113, 114, 
119, 121, 128, 124, 191, 199, 465, 491, 
499, 504, 508, 515, 521, 585, 544, 
550, 554, 559, 564, 569; spun, 465 

Silver, 112, 471, 491, 499, 505, 509, 17 
537, 546, 550, 555, 560, 566, 570 

Sisal, 483 

Slate, 474 

Soap, laundry, 483, 484 

Soda, ash, 477 

Soda, bicarbonate, 114, 477, 492, 500, 
505, 511, 517, 589, 546, 551, 557, 
561, 567, 571 

Soda, carbonate of, 477 

Soda, caustic, 477 

Soda, nitrate of, 478 

Soda, silicate of, 477 

Soya bean oil, 459 

Spiegeleisen, 468 

Spruce, 107, 112, 122, 124, 473, 492, 
500, 505, 510, 517, 588, 546, 551, 556, 
561, 566, 571 

Starch, laundry, 103, 114, 119, 484, 498, 
501, 506, 611, 518, 542, 547, 552, 557, 
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Commopittzs, 


562, 567, 572 

Steel, billets, 45, 48n, 51, 58, 67, 83, 92, 
94, 95, 96, 100, 104, 105, 106, 108, 
111, 116, 118, 119, 121, 123, 124, 126, 
469, 487, 492, 500, 505, 510, 516, 526, 
587, 545, 5651, 56, 560, 565, 571 

Steel, merchant bars, 469 

Steel, plates, 469 

Steel, rails, 43, 45, 48, 51, 58, 67, 82, 83, 
98, 94, 95, 96, 98, 100, 108, 114, 115, 
116, 126, 469, 487, 491, 499, 504, 510, 
516, 526, 587, 546, 550, 556, 661, 666, 
570 

Steel, sheets, 469, 509 

Steel, skelp, 469 

Steel, structural, 469 

Sugar, granulated, 113, 191, 192, 199, 
458, 489, 495, 497, 608, 507, 514, 582, 
544, 549, 554, 559, 564, 569; retail, 
52, 172 

Sugar, raw, 45, 51, 58, 65, 67, 113, 191, 
192, 199, 458, 490, 496, 497, 508, 607, 
514, 582, 544, 549, 554, 559, 564, 669 

Suiting, 43, 104, 113, 119, 464, 487, 490, 
498, 508, 509, 515, 524, 584, 545, 549, 
555, 560, 564, 570 

Sulphur, 114, 477, 492, 500, 506, 511, 
517, 539, 546, 551, 566, 561, 566, 571 


Tallow, inedible, 103, 105, 106, 118, 
119, 121, 128, 124, 477, 492, 500, 506, 
511, 518, 539, 546, 551, 556, 561, 566, 
671; edible, 458 

Tankage, 478 

Tar, 112, 475, 492, 500, 505, 510, 517, 
539, 546, 551, 556, 561, 566, 571 

Tea, 111, 458, 489, 495, 497, 502, 507, 
514, 532, 543, 548, 554, 658, 563, 569; 
retail, 172 

Teacups and saucers, 114, 481, 493, 600, 
506, 511, 618, 541, 547, 551, 557, 562, 
567, 572 

Thread, cotton, 114, 463, 490, 498, 503, 
508, 514, 533, 545, 550, 655, 560, 565, 
570; linen shoe thread, 114, 465, 490, 
498, 508, 508, 515, 584, 545, 549, 556, 
560, 565, 570 

Tickings, 107, 118, 122, 125, 481, 498 
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CommopiTI1Es, 

501, 506, 511, 518, 541, 547, 552, 557, 
561, 567, 572 

Tin, pig, 103, 105, 106, 112, 119, 125, 
471, 486, 492, 500, 505, 510, 517, 525, 
587, 545, 550, 555, 560, 566, 570 

Tin, plate, 470, 509 

Tin, roofing, 469 


Tobacco, leaf, 449; plug and smoking, 
49n, 114, 484, 498, 501, 506, 511, 518, 
542, 547, 552, 557, 562, 567, 572 

Tomatoes, canned, 459; retail, 172 

Trousering, 49n, 464, 508 

Trowels, 51, 58, 94, 114, 118, 470, 491, 
499, 604, 509, 516, 587, 546, 550, 556, 
561, 566, 570 

Tubs, 49n, 114, 481, 501, 518, 541, 547, 
562, 557, 562, 567, 572 

Tumblers, 114, 481, 493, 501, 506, 511, 
518, 541, 547, 552, 567, 561, 567, 572 

Turpentine, 107, 113, 121 , 124, 476, 
492, 500, 506, 510, 517, 589, 546, 551, 
556, 561, 566, 571 


Underwear, cotton, 463; wool, 114, 464, 
490, 498, 508, 508, 515, 534, 545, 549, 
550, 555, 560, 565, 570 


Veal, 451 

Vinegar, 112, 459, 489, 495, 497, 502, 
507, 514, 582, 548, 548, 554, 558, 564, 
569 

Vises, 104, 111, 120, 470, 491, 499, 504, 
510, 616, 587, 546, 550, 556, 560, 566, 
571 


CommopirT1E£s, 


Wheat, 41n, 42, 45, 51, 58, 54, 58, 61, 
62, 68, 64, 67, 102, 114, 118, 190, 191, 
193, 199, 200, 444, 485, 489, 494, 
495, 497, 502, 507, 512, 528, 543, 548, 
553, 558, 563, 568; farm prices, 53, 
54, 176-80, 186° 

Wheat, cereal, 172, 173 

Wire, fence, 104, 106, 112, 119, 121, 
124, 470, 492, 499, 505, 509, 516, 
587, 545, 550, 556, 560, 566, 570 

Women’s dress goods, 49n, 108, 113, 
114, 120, 121, 465, 490, 498-9, 508, 
508-9, 515, 584, 545, 549, 554-6, 559- 
60, 564-5, 569-70 

Wood screws, 104, 106, 112, 120, 122, 
125, 470, 491, 500, 504, 509, 516, 537, 
545, 551, 556, 560, 566, 670 

Woodpulp, 483 

Wool, 42, 103, 118, 119, 191, 199, 449, 
485, 489, 495, 497, 502, 507, 521, 
529, 548, 548, 558, 558, 568, 568 

Worsted yarns, 103, 104, 105, 106, 112, 
118, 119, 121, 124, 125, 465, 491, 
499, 504, 508, 515, 584, 544, 549, 554, 
559, 564, 569 


Zinc, oxide, 111, 475, 492, 600, 506, 
510, 517, 539, 546, 551, 566, 561, 
566, 571 

Zine, sheet, 111, 396, 471, 491, 499, 504, 
510, 517, 587, 545, 560, 555, 560, 
565, 571; slab, 103, 106, 111, 119, 
121, 126, 126, 253, 396, 471, 492, 
499, 505, 510, 517, 587, 545, 551, 555, 
560, 565, 570 
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